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ABRIDGMENT 


or THE 


| Philofophical Diſcoveries : 


'AND 


OBSERVATIONS. 


IN THE 


HisToRY of the Royar AcADEMY of . 


SCIENCES at Paris, 1 the Vear 1703. 


I. 02 the Ways —_ ſeveral bods es turn; 
tranſlated by Mr. Chambers, 


I S not only underſtanding that we want 


we ſeem alſo to want eyes for the per- 


ceiving of effects, and a thouſand things are con- 


tinually preſenting themſelves, which we never 


How few people have able; that the ſhells 
of ſnails, which are ſpirals wound about a kind 
of cone, are all wound the fame way in the ſame 
ſpecies ; and what is more, the ſame way in al- 


moſt all ſpecies is from left to right, conſidering 


them with the point upwards. M. Parent, after 
ſeveral enquiries among all the land, river, ſea, 
and even ſtone ſnails, has only found three kinds, 


whoſe ſhells are turned from right to * 


B 2 The 


for the diſcovery of natural cauſes, but 


a. 
2 
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The ſame obſervatioh he has extended to plants. 
here are a multitude of plants, which have 
either their ſtems, flowers, or polls twiſted a oft- 
tain way: others, whoſe flowers, or ſeeds, are 
faſtened ſpirally around the ſtem; and conſe- 


quently are faſtened thereto in a determinate way. 
| Now this way is always the fame in the fame ſpe- 
eies; and what is more, M. Pureur, having made 


the moſt complete enumeration of the ſeveral 
kinds of plants, with reſpec to ſuch properties, 
has always found, that one certain way prevailed 
that js, for inſtance, that for 33 ſpecies of plaftts, 


whoſe ſtems were twiſted to the right, there were 
only 4 which had untwiſted the other ways; and 


that for 15 ſpecies of pods twiſted to the left, 
there were only 2 to the right. 

M. Parent has likewiſe obſerved, that the fi- 
bres of the human heart are always twifted the 
fame way ; the external ones from right to left 
' deſcending, and the internal ones the ſame way 


_ aſcending ; and that on the contrary, the little 


tuft, formed by the young hairs on the top of the 
Bead, is almoſt always twiſted from left to right, 


with "regard to the perſon ĩt is on. 


It may ſuffice to have hinted, that there are 
obſervations to be made upon ſuch kinds of ſub- | 
jects, commonly fo little obſerved; and that a 
man may turn his eyes and attention that way, 
every body hereafter will find the like occaſions 


enough 1 in nature. 


The conſtant and invariable cnibiet dN in 
ſome parts, whether of a plant, or an animal, to 


be twiſted the fame way, does doubtleſs ariſe from 


the ſeed or the egg; and this is a new proof, that 
generation is only unfolding; but who gave the 
egg or the ſeed this determination? 2 wo os ; 


_ *Royar Acapeny of Serencns; . # 


The fame queſtion may be made, as to che way 
wherein the planets turn; and the whole may be 
referred to the arbitrary will of him who made the 
univerſe. © Another queſtion, -viz. why a greater 
number of plants, or ſhells, are twiſted 4 oer 
tain way muſt be ſolved from the Tolicatonatzedi 
of ſecond cauſes? 7 

M. Parent becher tunes chat this Hnivy- have 
ſome dependance on the ſyſtem of the loadſtone. 

He is convinced, that we may admit two vortices - 
of magnetical matter, which winds ſpirally around, 
the earth, and along its axis, in two ways | 
fite to each other; one whereof iſſues at one he- 
— and the other at the oppoſite one. This 

netical matter is ſubtile enough to penetrate 

ies, and conſequently the eggs or ſeeds of 
bodies 3 and if by any cauſe whatever, one of 
the vortices be more diſpoſed to penetrate certain 
ſeeds or eggs, than the other, it will twiſt them 
in its own way. Each vortex perhaps may com- 
monly have moſt power in the hemiſphere it i 
ſues at, on which footing the bodies capable of 
being thus twiſted, ſhould effect a contrary. way 
in the ſouthern hemiſphere from what they effect 
in ours; but this notion wants to be copfirmed by 
n+ 


n. 07 a rei inſeet, called) puceron. 


M. de la Hire has obſerved the little inſets, 
called pucerons, becauſe they are like little green 
[puces]fleas. They faſten themſelves to the young 
ſhoots of trees and plants, and deſtroy a part of 
them. The leaves under which they place them- 
ſelves, curl quite up, and ſerve them at the fame 
time for a covering againſt the injuries of the air, 


and for nouriſhment. They hatch about the mid- 
dle 
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dle of ſpring, and- grow very -conſiderably. in a- ; 
and two pretty long horns on their heads. They 
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bout a month. They have 3 feet on each fi 


are of a long 3 ſhape, the head ſmall, with, 
2 eyes of a reddiſh brown. Some time after- 


wards, they are ſeen with wings. M. ae 1a Hire £ 


has found on the plants, which they eat ſo x 
a quantity of -white ſpoils, containing the "feet 
and horns of this animal, that he does not queſtion 
their being coverings, which: the p< rich quit, 


which have their horns and legs faſtened to 


them, and hide the little wings, Thich they. muſt 


uſe, after the legs are fallen off, Theſe wings en- 


tirely diſengage themſelves in half an hour; the: 
are then very white, but aſter they are diſeng e 
they grow black by degrees, and perfectly like 
thoſe of the common flies. The head, of the 
inſect becomes black alſo, the body brown, and 
it diminiſhes a little in bigneſs. 

Here then is a ſpecies of inſects, which, from 


= 


, walking, come to fly, - without paſſing as moſt. 


other flying inſects do, thro? the ſtate, of an au- 
relia, or chryſalis. Inſtead of paſſing thro? this 
Dene, N Seer theſe pucerons quit their covering; 
it perfectly reſembles that with which the frogs 
_ cloathed, when they are in the ſtate. of tad- 
poles, incapable of walking on the ground, and 
fit only to ſwm. _ 
M. de la Hire thinks the Pucerons live a whole 
year, and that, during the winter, they retire 


into holes, whence they come out in the ſpring 


to lay their eggs, as the common flies do. 
The ants are very fond of the pucerons. They 
gather in great quantities on the plants where they 
are, and the diſeaſes of theſe. plants are imputed 


to them; but 757 are . that have _— 
all 
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all the harm; and che ants have only dra vo them 
ehither, | TIE] 
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* Galland, of che academy of — 


has confirmed the academy of ſciences in what 
was = of the yellow amber, in the hiſtory of 
He found ſome of it at "Morſiilles, op 

55 ſea FRE. ina place where there were no trees, 
and where the ſea was bounded only by: very ſteep 
rocks, which were beaten by the waves in 1 
weather. The yellow amber muſt have been de- 
tached from the clefts of Ts rocks, "HOLA it 
fell into the ſea. e COW... 


. Of a valuable fort of aber p 


Ar. che fame: time R. Gallasd informed the 
academy, that he had ſeen at the ſeat of the illuſ- 
trious M. Puget, of Marſeilles, ſome columns of 
alabaſter of different colours, and very precious. 
It is fo tranſparent, that thro? the very perfect 
poliſh of which it is capable, one may ſee above 
two fingers into its thickneſs the agreeable vari 
of colours with which it is embelliſhed. M. Pu- 
get told M. Galland, that he was the only perſon 


who knew the quarry, tho? it was not far n 
, ANY | 


* 


v. of a bettle of water 1 for a ; great 


many Jears. 


M. Dodart ſhewed a bottle of water of Sainte 
Reine, kept ever fince the year 1678, withour 
any corruption, or any ſediment that 11 5 at 
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the bottom. There was however a little air in 
the bottle. The wicker of it was rotten. pon 
breaking it, there was found at the bottom a 
tight earthy. ſediment, which had nothing ſaline 
in it. Some only were of e that this 
ent n t: beg linke ee. er ** 


- 
* 
4 "ow „ 3 


vi. C7 5 forpri . recovery Hom ale 


ine, „ 


2. Baltes, of: the: 9 of inſeripeions, : 
rie the academy of . of à ſingular 
and perhaps unheard: of accident, which happened 


p 5 32 14 ESE 


atLhertres: A young man of 23 or 24 years of 


age, ſon of an artiſan, who had been deaf and 
dumb from his birth, began all at once to ſpeak, 


to the great aſtoniſhment” of the neighboprhood. 


They found that 3 or 4 months before, he had 


heard the ſound of bells, and been extremely ſur- 


priſed with this new and unknown ſenſation. 


Aſterwards there came a ſort of water out of his 
left ear, and he heard perfectly with both ears. 


He- ſpent 3 or 4 months in hearing, without L 


peaking at all, accuſtoming himſelf to repeat 


lo the words Which he heard, and confirming 


Himſelf in the pronunciation, and in the ideas 
annexed to words. At laſt, he thought himſelf 
fit to break ſilence, and declared that he ſpoke, 


tho* it was yet but imperfectly. Same able di- 
vines immediately aſked him about his paſt ſtate, 


and their principal queſtions turned upon God, 


the ſoul, and the moral goodneſs or evil of ac- 


work He did not ſeem to have carried his 
thoughts ſo far. Tho' he was born of catholic 


parents, went to mals, was inſtructed 'to make 
the ſign of the croſs, and to kneel in a poſture of 


e z yet he never added any. intention to all 
this, 


"FM 16847 Acabihiy of Servive „ 
this, nor comprehended what others inceided 
thereby. He did not know diſtinctiy whar dearly | 
was, and had never thought about it. He led a 
mere animal life, entirely engaged upon ſenſible and 
preſent objects, and on the few ideas. which he res: 
ceived by his eyes. He did not even draw from 
the compariſon; of theſe. ideas all, that one would 
have thought, he might draw from it. Not. _ 
he had naturally any wane of underſtanding, but 
the underſtanding of a man deprived of the con- 
verſation of others, is ſo little exerciſed, and fo 
little cultivated, that he does not think ſo mack - 
thefeon, as he is indiſpenſably obli by exter- 
nal öbjects. The greateſt fund of the ideas of 
men is. in 8 reciprocal ears: | 
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MI. Port felared, hag? - May is; 55 11 
about Thers, in le Petthi, a prodigious quantity 
of bail; which was alſs of à prodigious bignels: 
The leaſt. was as big as one's two thumbs, and the 
biggeſt were of the ſize of one's fiſt, and weighed 
five quarters of 4 pound, and the middle hze 
Was like ullets eggs, and in much greater 
quantity. It fell in feveral places a foot deep. 
There were 30 pariſhes, in which, the cofn was 
cut as it were with a ſeythe. The inhabitants 
of Iliers, ſeeing this r#vage, had recourſe to 
their bells, Which they rung ſo briskly, that. 
the cloud was parted over their pariſh into rwo 
parts, and ſeparated in ſuch a manner, that their 
pariſh alone, in the midſt of 30 others, hiess 
had not ſuch good bells, was very little injetred; 
M. Parent related farther, that as the corn wag 
then not very forward,. tho for che moſt Part 
Vox. II. Ne. 1 3. 'S in 
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in the ear, it made new. ſhoots: from the hots: 
tom, and that theſe ſtalks began to form little 
ſpikes, which they hoped would come to ma- 
turity; we have ſince 2 8 GE Dna had: a 
good harveſt. * f 


VIII. 4 magneti cal experiment. 


A plate of ſtcel touched with a loadſtone, 
fuſtains a greater weight when it is longer. M. 
Deſcartes, and after him M. Robaut, have e, 
that this increaſe of force came from the magne- 
tical matter acquiring more quickneſs in paſſing 
thro* a longer plate, becauſe it finds the ways 
more eaſy than otherwiſe, M. Joblot, who has 
ſtudied the loadſtone particularly, and made a 
great many diſcoveries on this ſubject, in a dif- 
courſe one day with M. Carre, ſuppoſing this aug- 
mentation of the quickneſs of the magnetical 
matter, found him not much diſpoſed to em- 
brace this opinion. As M. Carre was diſputing 
againſt it, there came an experiment into his 
mind, which would clear up the truth. It was 
to make three plates of good ſteel, well poliſhed, 
an inch broad or thereabouts, one of which ſhould 
be twice the length of the other two, and of te 


ſame weight with both of them together, to draw 1 


them an equal number of times on the loadſtone, 
that they may be touched as equally as poſſible, 
and to ſee afterwards what weight the longeſt 
would ſuſtain alone, and the two ſmall ones put 
one upon another, ſo that the poles of the ſame 
name might be together, for otherwiſe they 
would have. no effect. If the increaſe of force 
of one longer plate came from the magnetic 
matter, having increaſed its quickneſs in paſſing 
thro* it, then the long plate muſt ſuſtain a 
1 . 
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5 greater weight than the two ſmall ones; but if 
this augmentation of force came, as M. Carre 
thought, only from a greater quantity of mag- 
netic matter paſſing thro a longer plate, then 
the: two ſmall ones muſt ſuſtain as much as 
the great one. The experiment was made by 
M. Joblot, and the longeſt plate ſuſtained eight 
ounces two drams ; and the two ſmalleſt, a little 
more than ſeven ounces ; their not going beyond 
eight ounces two drams was occaſioned by their 
not being wrought enough to join exactly; for 
we know that the more two | ance are united, 
the more force they have. 
Jo this experiment was added a fourth plate, 
equal i in length to the two ſmall ones, but a little 
heavier than the great one. It had been touched 
like the other three, and it ſuſtained only a dram 
more than each of the ſmall ones, wlnich came 
probably from its thickneſs, which had rendered 
it more hard to be penetrated by the magnetic 
matter. Hence it follows, that among plates 
of equal thickneſs, and conſequently equally pe- 
netrable by the magnetic matter, the longeſt have 
the greateſt force, only becauſe a . art 
of this matter has entered into them. 
Other experiments, that were made with the 
ſame deſign on the ſame Plans, r in 
the ſame conahuſion;'” 1 Wk 3 


IX. of the Ne 170 vinegar on n ome Jones. | 


M. Carré has related, that having gathered 
ſome little flat ſmooth ſtones among the fand 
in the river; he put them into a baſon, the bot- 
tom of which was a little inclining from the 
ſides to the centre, and placed them at the cir- 


cumference that upon pouring in ſome vinegar, 
C 2 all 


132 The HISTORY MEMoiRs of the 
all the little ſtones got preſently to the centre. He | 
thinks the reaſon of this effect to be, that the 
vinegar cauſes a diflolution in the ſtones, and con- 
ſequently drives out. the air which is then un- 
der them, raiſes them up, and makes them roll 
on an inclined Plane. For the ſame reaſon the 
ſtar-ſtone.turns in e = ſta on a bd 
Figpntal plans: Wt 


Fee The Jong account ; of the nee 
ot; Eg ound to be fas e. 


10 was Gi 7 in the hiſt. of 170 „ a if this , 
inacceſſible mountain of Daupbiuy, which has its 
int at bottom and baſe at top, was well obſerved, 
might be found to be a miſtake, This has = 
wally been the cafe, the academy has been in- 
formed both by M. de Faubunnays, firſt preſident 
of the chamber of accounts of Grenoble, who ig 
Pleaſed. to be their correſpondent, and by à letter 
trom M. Caſſet, ſecretary to M. Boucbu, intendant 
of Dauphiny, to M. de la Hire, chat this pre- 
tended inacceſſible mountain, which is eight or 
nine leagues from Grenable to the S. is nothing 
but a ſteep rock planted on the top of an ordina- 
ry mountain, and that even this rock has not 
the figure of an inverted pyramid. Beſides, there 
is no appearance of any rock or part of a rock 
having changed the figure, which this marvellous 

mountain might have in the time of Charles VIII. 
for it is between ſome mountains of a living rock, 
and we do not find at the bottom any ruins of 
Ws as we dea in nr other Rn, 


2 See. Vol. I. rg 955 of this abridgment, 
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There e Sink letter ry Cadiz, Importing 
that -for 15 nights together they had leere el 
fea ſhining With a cleat light, almoſt Iilte a li- 
uid 1 and to make this compariſon 
the mor „that the ſea water being carried 
away in Wee gave the fame light in the dark 3 
that ſome drops of it being let fall on the ground 
ſhone like "ſparks of fire, and that linnen dipt in 
this water became alſo luminotis. The fact hav- 
ing been well examined; is found to be falſe. At 
moſt, this report; Which was ſpread even in 
Spain, might be founded on ſome particular and 
lively colour, which the ſea” might have at fan- 
_ ſetting! The academy think, they do as much 
ſervice to the PRC 'in'difabuſing chem with 
Hopes kan th 22 as in e Fee to them 


the ade 1 1 WI, | a? 5 1 
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MI. Musa. has broth from 7h ite hard 
| ſtönes of a whiteiſh colour, which folk into leaves, 
and diſcover dried fiſhes,” chaff and olive leaves. 
They were found in the Veroneſe, by the cheva- 
lier Bianchi. It has 1 luckily, that in 
cleaving the rearcſt part of thoſe which contained 
a petrified fiſh, ir has been ſplit in the middle of 
its thickneſs, in ſuch a manner that the two parts 
are very eaſy to be known. They ſeem as if im- 
airs in a mould. All the outer part of the 

y of the animal is very exactly marked, and 
there is no room to PEN their being real 


fiſhes, 
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fiſhes, involved in a and which afterwards pe- . 
rrified. 
M. Maraldi ſaw, i in the grand duke 8 A | 


fiſhes of the ſame kind. dried in ſtones, which 
had been taken in Phenicis, in the territory of 
Biblis, now called Gibeal, on ſome; mountains 
almoſt wech, and 15 miles d diſtant from the 
D n 5 

He ſaw 9 at Nome ſeveral, lene pieces of 
marble, mixt with red and white, which come 
from the mountains of Sicily. The white part 
of them. is formed of a great quantity of ſhells 
incloſed and incorporated in the marble... 

What can have brought theſe fiſhes bw Ip ſhells 
into the earth, and even to the tops of moun- 


tains? Probably there are ſubterraneous fiſhes, 


as well as ſubterraneous waters; and theſe waters, 
which, according to M. de la Hire's ſyſtem, riſe 


in Vapours, carry with them perhaps ſome very 


light eggs and ſeeds, after which, when they are 


condenied” and replaced in the water, theſe eggs 


may hatch, and become fiſhes or ſhells. And if 


theſe currents of water already raiſed a good deal 
above the level of the ſea, and perhaps even to 
the tops of mountains, come by ſome accident 


either to dry up, or to take another oourſe among 


ſands, and at laſt abandon in any manner what- 
foever the animals which were nouriſhed in it, they 
will be left dry, and involved in earth, which pe- 


_ rrifying itſelf, will petrify them alſo. Theſe waters 
themſelves may be petrified, after having paſſed 


thro” certain earths, and be loaded with certain ſalts. 
If all ſtones have been liquid, as ſome great philoſo- 


Phers think, then this . is the more N | 


XIII. ; 


"=P 
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XIII. Ny the FOR of a pot is not ſo bot 


when the water e in 1 il, as 
hen it does not boil, N 


One day a queſtion was „ Abe why: a veſſel 
Full of boiling water is leſs hot at the bottom, 
whilſt the water being taken off the fire continues 
to boil, than when it ceaſes to boil ; for whilſt the 
water continues to boil, one may touch the bottom 
of the veſſel with one's hand, without burning it, 
which one cannot do as ſoon as it has done boiling. 
We muſt add, that to make this experiment ſuc- 
c.eced, the bottom of the yeſſel muſt be n Nen 
the veſſel itſelf pretty large. . 

M. Homberg ſaid, that he conceived a bay. « was 
hot, only becauſe it was penetrated” every way 
by the matter of flame or of light, which coming 
out of all parts with impetuoſity, like an infinite 
number of very ſharp little darts, carried the im- 
preſſions of the heat into all the bodies that it 
ſtruck; that when a veſſel is on the fire, the flame 
being driven upwards by the weight of the air, 
endeavoured to make paſſages for itſelf into the 
water of the veſſel; according to this direction, 
that at firſt it muſt have found it difficult to ꝓene- 
trate this water, where there were no ſuch paſſages 
as its motion required, that it made them at laſt, 
and in this ſtate: the water boiled, that then all 
the paſſages upwards thro' the water were eaſy, 
the flame, which inceſſantly ſtruck the bottom of 
the veſſel, drove them eaſily thro, that conſe- 
- quently the. veſſel being taken off the fire, the 
motion of all the little darts was at that inſtant 
upwards, and ſo they could not hurt the hand 
which touched the veſſel; but that when it had 
done boiling, all its parts being leſs agitated, 
nn and falling one upon another, cloſed an 
infinite 
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fini number of ꝓ aſl ES, that,before 
| anch obliged [hd little arts to eſcapbe ke? 
rently on Re ſides, and that confequently the Hand 
vers 4 applied to the bottom of the veſſel, muſt 
receive a great number and be hurt by them. 
The bottom of the veſſel is regarded here 
only as a mere ſurface, which the flame paſſes 
thro only before it arrives at the water, and on 
which it does not act. But if this bottom has 
any thing of a conſiderable thickneſs, the flame 
neceſſarily acts upon it, as it penetrates, not only 
upwards, according to the direction impreſſed 
by the weight of the air, but alſo. downwards; 
and according to all the determinations, | becauſe 
it is reflected by the ſolid parts; and thence it 
comes, that in this caſe, independantly on the 
different ſtates of the water, the hand will al- 
ways perceive heat in touching the bottom. If 
it is thin, and at the ſame time the veſſel is 
very ſmall, then the ſides of the veſſel, which 
almoſt encompaſs the bottom, communicate their 
heat to it, and confequently the veſſel can no mare 
be too big, than the bottom can be too thin. : 


XIV. That the FRG of wade? hes not ins 
creaſe, after it has boiled. * 


This little ſyſtem of heat has ſupp! ;ed M: 
Homberg with the reaſon of a furprifing fact, 
which M. Amontons has diſcover'd in working 


at his thermometer, and has ſerved him in th 


conſtruction .of it. If water boils as long as 
it can, its degree of heat does not increaſe, tho“ 
it is kept longer on the fire, or on a greater fire. 
Water, according to M. Homberg, 1s hot: only 
becauſe it is penetrated by the matter of the flame, 


which iwells, * and roughens. its ſur face.; 
| _ when 


— 


* 
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1 this matter has made free paſſages all 
ſides-thro' the water, the water boils as much as 
it can, and the matter of the flame can do no- 
thing farther; therefore, whether there is a conti! 
nua ſibecelios of new matter, or whether it comes 
in greater abundance, it neither can open the 
| hem. wo bo nor Mm a nt * of 

$ em. i 


xv. o a metros Py Th 


M. Miele ſurgeon | at Mery upon che Seine; 
a correſpondent in anatomy with M. Mery, hav- 
ing met with a very remarkable monſter, new 
conſequences were drawn: from it, with regard to 
the circulation between the mother and the 1 b. 
which were communicated to N. Mery, and : 
him to the academy. eh 

A ſheep: brought forth two lambs, one or | 
which was 23 well formed in all its parts, at 
its full time, and the other dead and monſtrous, 
without either head, breaſt, vertebræ, or tail; 
having only a ſort of belly, at the end of which 
were the "hinder thighs, legs, and feet. This 
belly was round and oblong, being ſeven or 
eight inches in its greateſt length, five or ſix 
in its 17 reateſt breadth, and abeve three inches 
in thickneſs ; it had no aperture, nor any di- - 
ſtinction of ſex; it was fleſhy, as well as 
the thighs, covered with a skin juſt like that of 
young lambs, In the middle of the fore-part 
was the navel-ſtring, ' compoſed of four wn 
thick veſſels, and very well diſtinguiſhed. 

The inſide of this deformed trunk was the 
moſt wonderful; it had neither heart, lungs, li- 
ver, ſpleen, kidnies, bladder, ſpermatic veſſelz, 
nor any parts of en, but only a meſentery 

You. Il. N®. 13. 9 and 
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and Ingeſtines, which were faſten'd, to it, 12 S 
fort of ſtomach, which however had no 7 
ſtomach and che 3 contained a yellow 229 
viſcid liquor, like exerements. 
The umbilical veſſels were the origin and 
end of all the reſt ; and all the nerves began 
from a pyramidal body, of the braneſs of 
walnut, Which conſequently TI the -placs 
of the brain. The whole fabrick of the mals, 
or the aſſemblage of the bones, conſiſted of a 
bone ſituated in the upper part of the monſter, 
ef two ofſa ilia, or innominata, which formed a 
bort of bafon, and of the bones of the lower 
extremities. This pyramidal body, which repre- 
ſented. the brain, was faſtened. te the bone of 
8p upper part. 
TW animals faſtened together by ſome com 
mon part, or a ſing animat. > l 
double, which are naturally an N 
much leſs ſarprifing than this 3 5 and 
therefore are not ſo rare. TWO ova, meeting in 
' the: uterus, may ſtick together, and yet receive 
- nouriſhment, and then, either all the parts o 
both unfold and ſubſiſt, and they are two 722 n 
. faſtened together 3 or elſe ſome Parts of one of 
. them. periſh, and then remains an animal and a 
half animal united, in ſuch a manner, that the 
ha animal finds all that it wants in the whole 
| animal. But as for a half animal, which does 
not join to another, but 4 3 of all 5 
moſt. ne Parts, as the heart, lungs, an 
 Hvers der Colt ſuch a one be formed and 
nouriſhed? haw could nature detach a half from 
a whole, that is ſo well connected, and ſo indivi- 
Able as an animal? and how could ſhe detach 


the _ depending half from that which go- 
2 ee e, 
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bor vi Repair of Sermons: ig 


hers it, and contains the principal fptings'sf t the 


auchine ? 
"I neceſſarily foltows from the want of the 


heart in this monſter, that che impulſe of the 

fitculating blood did not from the heart, 

— confequently M. Autolue Has fought for an- 
other principle of it. 

According to the common ſyſtem, the arte- 
tid of the. #terus pour the blood into the pla- 
centa, Which ts novrted thereby ; the overplus 
of this blood enters into the bine veins, Which 
make part of the navel-ſtring ; thence it is car- 
ried to the liver of the fetus in the trunk of 
the bend forte, whence it paſſes into the vnd 

caba, and into the right ventricle of the heart. 
The blopd of thi. mother being once arrived at 
the heart of the fz/us, is afterwards Shally di- 
ſtribotec into the parts of the frtus, except the 
. alterations made = its courſe by the foranies 
ovale, and the canal of communication. There 
is yet another neceſſary difference, that the havel- 
ring and the placenta halt be comprehended in 


the circulation ; and for this reafon, the blood, 


- which, comes out of the iliac arteries of the fetus, 
enters the navel-ſtring by the umbilieal —— in 


the placenta, where it is taken up again by the 


1 art, and afterwards by the umbili- 
ich carry it back with new blood 


"- : mother, 16 che liver and heart of the 
Hs.” | 


As be heart was wanting i in M. 4ntoin#s mon- 
ſtrous lamb, either the blood of the mother, car- 
ried into the fz1us by the umbilical veins, accord- 
ing to the common Offer, -muſt have returned 
to the placenta by the umbilical arteries, contrary 
to the ordinary rules of the circulation, which do 
dot ſerm _ this return of the blood by the 

7 Ks 2 arteries, 


arteries, or. oY this. very blood. being 


Sivan 


by the mother into the arteries of the Placenta, 
muſt have paſſed thence: into the umbilical arte- 
ries, diſperſed itſelf into all the parts of the f- 
tus, and returned to the placenta by the umbili- 
cal veins; which ſeems more conformable to the 
laws of circulation, but entirely reverſes the com: 
mon ſyſtera. © 
M. Antoine has choſen = ay to. giv, up "this* 
ſyſtem, than to admit an exception tò the or- 
dinary laws of circulation. He has even thought, 


that if in this monſter 


the blood of the mother 


entered by the 9 arteries, it followed the 
ſame courſe in all the fetus? „ and he ſent a paper 
to the academy, wherein this new opinion Nas 


ingeniouſly explained, and ſupported. -- 

We muſt not forget to obſerve in che 
ſtrous lamb, the . 
a ſtill more extraor 


An . 


ordinary brain, Placed in 
manner int 


belly, 


which Wes the whole "Io We may Homes 
conjeture, how much 


4 common 
the nerves is neceſſary and indipenie i hs 


| whole animated. machine. 
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XVI of the vital 40 ie n zl bezoer. 


different peas, and the different climates where 
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| The bezoar i is nothing but, the x Nl-Kage of 8 
Kae ee an Peine TE e. W . 
3 5 bop ogs,; mpnkiez = The vix- 
_ 1 . e in * V 8 
Ats of "Whic linge it is in elfe 
b c 11 Mak: 5 1 2 there- | 
by chat ſt deftroys acids, and promotes perſpir 
tion, 'and \ With 5 going 10 e for be- 
20 ar, C very gall-ſtone. of an animal is ſuch, tho? 
perhaps more or ſeſs active, acchrding to the 
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they live. The bezoar ſometimes alſo ru. a nlp 
from other Pepe beſides the gall. 


XVII. Of « a Beard from the Ball- Indes, 


F. Gouy e ſhewed a lizard from the Eaft-Indies; 
called by: the natives Phatagen, and by Aldro- . 
wang Lacerta Indica Squammoſa, It was two 


feet 4 lang, ſhaped almoſt like a crocodile, , o. 
vered with ſcales of the ſize of a crown- piece, 


His ſtomach was found Full, of ants, which are 
the common food of this animal ; it has alſo 3 


tongue near A foot long, to catch them the more 


eaſily. It had in the upper of the ſto- 
1 bag full of livin Bs about the 
1000 od Tength of p Pins, in number about 
1000, and, which is very I aflorifhing it was no 
3 there were as many” und in another 
15 4 - ame. rg 8 We . already 
obſery the ſame t ns in A er Fory Ci 
in the Meg of 1699 ke e 


XVIII. 4 bib I on _ 
Gerte 4. r. fas 5 ples 


M. Littre thewed a dead puppy +, en had 
— Frog 5 ann an 8 ol in 5 
middle ower part 0 t 4 as 
C 'yclops are painted. It had her r * 
throat, nor an aperr F | 

was fat and well nonriſhed 
it was Born; no doubt becauſ 
in any air. This frtus . 
nouriſhed any other way chan, b 
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firing: g. It had above 

ur) of its face, 'a fott © | bo 

2 an inch long, and a ine thick; ld, of a a o& 
mien Nr ads TAS mn is | 


ump, was ſut 
85 as 


va ves 19 95 
en F 


| 80 e 9 5 ge "nd ue the Wer 0 
conſequently this valve ppwards,” 1 
the water, which was 9 KA Np weight 
of the whole atmoſpflere 5; „ e che 
pump being Aube -abs\ ve be ir 11 Ar 


the weight! alſo of ſix. feet of water 1 
Valve, being equal to a Bout 4 öf the weigh 
the atmoſphere z. and Jet thar this Ms, which 5 


bs Ar: to o W 8 this Ns did. not 


. CHD 


2 NY 
„ This effet 8 
2 : Ss OF” 92 
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whe e 
0 — 


1 0f, in Are ee 
rppears at firſt fight an 2 Aiſervnee, 
n the common experitnent we'n aſctibe 
on of the two ſurfaces, ot the difficult) of 


e them, to the preſſure of the air, be- 
cauſe, 


Kepa 
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cauſe, as there, is no air between them, the whals 
. reſiſts Her, leparatign, z. on Rds 


Valves, it men 
3 and — 1 


force fill 
from their ſhells. 

It remains e that the whole e 
union of the valves and ſhells conſiſts in the water 
— * moiſtens them; the parts of water, which 
have entered the pores of one of the bodies, muſt 
powerfully =o the other, and every one of 
them eau hold to th the two Spe by bs go. 
ERS EATS 
Would Rinder the union, the) en ſo 
| by. ou : and exclude the 
air more. per Aly. 7 Wat 0 of the faſtened 
particles of air mult. contribute to che greatne.of 
tect; and in che Jaſt place, the difficulgy 
either ot detaching or extending them, n ow” 
_ that of. opening the valves, Th 

12 is certain, that, to detach from the o 
| phate of wa: x moilten it, there mult . 
pretty coun 15 5 apa | it muft bi 5 


l M. XC eps 5 of the reſt e. have 
been willing to maks the experiment, have bren 

able to affirm, that water is. capa N o extenſion. 
Thus Wal believe, & is all . .* to the dif- 


Rculty o f derachir e It is more 
than — ble, that. the ® do not faſten” wich the 
ſame force to all ſorts of Bodies. 


I: follows from the. gblervarion and ceaſpging 
of M. Amontons, 1 lhntha experiment of the 
two ſurfaces, wetted weteed rd to to each. other in 
the open air, it 12 dy the ene. e ”_—_ 


. - 


2 
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atmoſphere that makes their union, biit the parts 
of water which wet them, have more or leſs ſhare 
therein, according as they are more br leſs ſtrongly 
faſtened to the different ſurfaces of the bodies ; 
and this is a cauſe which we did not think of in t 
explication of this pbænomenon, tho? it was at 
as important and efficacious, as that which was at 
firſt diſcovered, and it may act alone, or eren 
coined by the other. | 
M. Amontons would have been glad to com- 
pare the force of the union daun by the parts 
of water, with that which is produced by the preſ- 
ſure of the atmoſphere. The way was to immerge 
the pump deeper and deeper in the water, till at laſt 
the valves would open without difficulty; for we 
ſhould have ſeen thereby what weight was exactly 
required to overcome all the reſiſtance cauſed by 
the * of the parts of water, but this could 
2 in practice, becauſe of the Particular 
4 ances of the place. 
FTheſe obſervations on the mutual adhering of 
bodies, and on'the forces which produce it, may 
ferve one day to difcover the general cauſe of 
' hardneſs, which is none of the leaſt queſtions in 
phyſicks; but whilſt we are expecting fo elevated 
a theory, M. Amontons drew from his experiment 
ſomething uſeful in practice. He changed the 
valves of metal for raps of leather, after which 
the pumps played perfectly well, becauſe leather 
not being near ſo ſolid as metal, the water does 
not adhere in the ſame manner. The inconve- 
nience of the valves came from their being too 
well made, too well poliſhed, and too well fitted 
upon their ſhells, and certainly we ſhould never 
have expected, that too great a perfection would 
have rendered them uſeleſs. To prevent this ac- 
cident, M. Amontons adviſes us to o prefer leathern 
flaps. A 
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XX. On the recoil of fire-arms: _ 


phical fran - ons, is por at had been found in the 
royal ſociety of London, "that a certain charge of a 
fire arm tuttied the ball from right to left, whilſt 
the cannon in recoiling went from left to right; 

this fact, tho? abſolutely poſſible, ſeemed very 


doubtful, and we were willing to be ſure of it, 


before we ſought for i ingenious. reaſons, which we 
might perhaps have had the misfortune to find. 


M. 2 the ſon undertook the experiment, - 


and he catiſed a machine to be made as like as 
poſſible to the Engliſh one. It was a wooden 
Iſoſceles. triangle, upon which was placed arid 


made very. faſt a gun, of about 3 feet 8 inches; 


the breech of it teſted upon the. Te of the tri- 
angle, and the end upon the vertex. We muſt 
ſuppoſe, without entering into a more exact. det 
ſcription, that the machine , was ſuſtained at its 
3 angles upon 3 piyots,, which hindered it from. 
rubbing apainſt dhe ground, that it might-. be 
rendered xx and i unmovea by ſcrews, Which 
entered into its 18 7 5 hack Jo by taking a- 
way the ſcrews of the angle of the top, and of one 
of tlie angles of the bee it ch 

pivot of thi 
that it türneti very eaſily, becauſe there were.rol- 


lers at” the 2 angles, "hh, were deſired 10 the: 1 


8 I 


moveable. 


This being doe, "Mr. Oh; the fon Faltened 


the machine, Sar ed his. gun gun, „fired. fon ee b | 


oe Reibmer gf denen 25 


N from the ee. 


4 , 


t turn upon the 5 
oY _ 4 : 
"third" angle, as as Upon à centre, and. 


the place where thie ball GE oon a board laced | 


at 17' feet diſtance; then he tgok away the ſcrews 
from the angle of the vertex, and from one of the 


angles of the baſe, charged it again, and fired it. 
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The place was abſerved, where the 


ſame ſituation, in the ſame direction, an 


26 The HisTORY au Meamoz EY the 
The machine muſt then recoil, becauſe it was at 


liberty, and its recoil was the.arch of a circle, 
which the moveable angle of the baſe deſcribed. - 
ball had 
ſtruck; the machine being at liberty, and it was 
compared with that of the fixed ſtroke... 

The experiment was repeated a great number 
of times, and with ſeveral different Charges, as 
well 2 the fixed ſtrokes as for the gthers. As 
the machine always recoiled, or turned, when it 
was free, theſe ftrokes did not always hit the 
ſame place with the fixed firake, but they always 
wentto the right of the fixed ftroke, becauſe this 


circular recoil was made that way, and there never 


was found between the  ftroke and the recoil the 
contrariety of direction marked j in the Engliſb ex- 
periment. 

An advantage, which that of M. Caſſini had, is, 
chat every time he replaced his fixed machine, he 
was well aſſured, that it was found again in the 
that it 
had received no. alteration from the preceding 


makes; for all the fixed ſtrokes went always i into 


the fame. hole. Perhaps, on the contrary, in 


the Engliſh experiment, the gun, which had not 
been held faſt enough, 
rection; and this might be fufficient to make the 


turned from its firſt. di- 


ſtroke have a contrary one to the recoil. 
The recoil was always ſo much the greater, as 


| the charge was ſtronger ; but the —— of the 
machine at liberty were not diſtant from the fixed 
points, in proportion to the greatneſs of the re- 
coil. On the contrary, the ſtronger the charge 


was, and the greater the recoil, the lefs did the 


2 ſtrokes vary. This comes from the ball al- 
ways going out with more velocity, there is leſs 
e felt * the recoil, "__ does not "_ 


0 
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to ſhake the machine, till the ball. is en 'che 
point of OG we” FE : 85 — 


| XXI. O the force 7 maebines in in general. 
„ 313 
| Reation of forces by machines he 
ſomething debetfuf! in it, net with regard to thoſe 
who know the principles of mechanicks, but to 
the general part of the world, on whom the en- 
SR may impoſe by magnificent promiſes; and 
ometimes to the engineers themſelves, if they have 
more invention or boſdnefs than knowledge. 
The academy ſometitnes hears of ſome of cheſs | 
engineers and their lofty propoſals. One man is 
to have as much effect as 30, to raiſe a burden, 
and then it is objected to them, that this man will 
therefore, according to the rules of mecha 
travel 30 times more than the burden, and con- 
ſequently ſpend much time, they do not always 
allow this neceſſary augmentation of the way and 
of the time; nay, they ſometimes go ſo far, as to 
pretend that the rules of mechanicks are human 
inventions, which do not ſubjeck nature, and chat 
we muſt believe experience rather than books. 
This gave occaſion to M. Amontons, in a paper 
which he read to the academy, to review: the firſt 
principles of mechanicks, and to lay open the 
whole compaſs'of them, with regard to the uſe | 
of machines. We will here give the metaphy- 
ſicks of them, which are no leſs demonftrative 
than geometry, and may be more intelligible; 
Whatſoever may be the cauſe of the reſiſtance 
of bodies to motion, at leaft of thoſe upon which 
we can act, it is certain, that they bring a certain 
reſiſtance, and that it is the greater, as they are 
greater, or have a greater maſs. And as a quicker 
* is a greater motion, this reſiſtance is alſo 
E 2 pro- 


bp, 
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- proportioned to the velocity, with which one 
vould move them. Conſequently, when a body 
is moved, the force which moves it is ſo much 
greater, as it has more maſs and e bo ſo that 
the force, or quantity of motion of a dy, is a 
product of its maſs by its velocity. 
Of theſe two things, one is fixed, 59 always 
the ſame in all the motions which we can give to 
a body, and this is its maſs; the other, which is 
its velocity, is infinitely variable in the different 
-motions which may be given it, and there is no 
body, how ſmall ſoever, that. can go to ſuch a 
degree of quantity of motion, or force, as we 
will, provided we give it a ſufficient velocity. 
Not only the fame cauſe, which produces the 
reſiſtance of the bodies to the motion, produces 8 
greater reſiſtance to a greater motion; but it does 
it only becauſe it produces the reſiſtance to the 
motion. Theſe two effects therefore are but one; 
therefore, the reſiſtance of a great body to a ſmall 
motion, is the ſame with that of a little body to a 
Sa motion, provided the maſſes and velocities 
are proportioned, and provided the greater quick- 
neſs belongs to the leſs maſs. 'Fherefore the 
forces neceſſary to ſurmount theſe reſiſtances are 
equal, and in ike manner the quantities of motion 
of two bodies moved in theſe conditions. - 
Thbence it follows, that the ſame force or quan- 
of motion in general, may be formed in in- 
| Sally different ways, and all equivalent; for pro- 
vided the product of the maſs and of the velocity 
continues the ſame; theſe two magnitudes may vary 
infinitely between themſelves. - But if we conſider 
a determinate body, to which we would give a 
certain quantity of motion, we cannot do it but 
by augmenting its velocity, ſeeing its maſs cannot 


be changed, . E 1%, el 
| No 


a - 
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No force can be in eguilibrio but with an, qual 
Satan, nor be ſurmounted but by a ſuperior. force. 
Thus all the art of,mechanicks never renders a 
ſmall force equal or ſuperior to a greater. and 
every time that it ſeems, that a little force is in 
equilibrio with a greater, 2 1b, for example, 
with 100 5. it is a,; fort, of, illuſion upon the 
eyes, the equilibrium i is not between, 100 1. and 
25 1b. but between 100 b. and 25/6. ſo moved 
or diſpoſed, as neceſſarily to move four times 
faſter than the 100 76. If we compare only, theſe 
two fixed and immoveable magnitudes, 100% b. 
and 23 1%. the 25 lb. ſeem to be multiplijed and 
elevated above themſelves, and this is the falſe 
marvellous in mechanicks; but it is. diſſipated by. 
the 4 degrees of velocity, which were to be given 
to the 2540. and are a real and. true. force, tho? 
{els ſenſible. 85 

A force of 10 15. — 4 10 > times faſter, than 
the 100 15. would have, equalled them in like 
manner, and it is the ſame with all the poſſible 
products equal to 100; but at laſt we muſt al- 
ways find 100 16. force, in whatſoever manner 
we take them, either upon t the fixed, or upon the 
variable magnitude; this is an inviolable law 
preſcribed by nature, which has left to art only 
the choice of the different combinations, which 
can make the ſame product of force, , 

A ſmall power, therefore, not being able to 
move a great weight, if it does not make as much 
way in the ſame time as the weight will make 
little, there happen from it two inſurmountable 
inconveniences; that the power, for inſtance, a 

man, is obliged to make a great motion, either 
of the arms or feet, for a long time, and that dur- 
ing this long time the weight, of which the ele- 
vation 


NMorks of the 
& of the whole omits; is dur 


| Te follows gm this; the the time 10 
for the power to make a certain way regt 
| which tlie weight malt bd ele rated 
or moved. For example, if à am Having a 
force of 25 IB. raiſes à weight of 160;this weight 
cannot be | raiſed a foot in leſs tine than the man 
could go 4. and conſequently it is from the man, 
or in general from the power that che time N 25 
elevation of the weight takes the aW) 
Moſt 2 deing dazzled, of willing” te 
dazzle by an apparent multiplication of — 
either do not give attention ene 1H 46 the time 
which it will neceffarlly coſt chem; br do not knew 
how to calculate it with ſufficient exactneſs; and 
this ſo eſſential a point not being cleared bp, the 
machines are always wonderful as to the effect. 
Indeed, it i$ not eaſy to determine &xly what 
ſhall be the yelocity er of 2 Which 
are the powers moſt commonly e 
it is for this reaſon, that M. Amontons, Ka 
mg > mer f tried their ve i 


periments, Thick will firnith Paws And 

dious principles for the calculation of ost ma 
chills d that can io and even ef en 
labours that are u w it actiihes. 
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26 Ta n loaded, going . 3 
| Hair uſual rate, made i 8 80. e 

2. A porter loaded. i 10: 239 oe 3s 7+; 

3. A ootman walking, in 120 e bus: 

4. A footman running with his 7160 - 
8 force, in 2 „ r 

Go: A drawer of a loaded calath, I 
in 867 N ti inn © WED 

6 o& haos.c aw upon the 
dernen cart loaded with 1500 . 1 | 
in 112 1 , 

7. Two borſes drawing a coach 50 ee 
upon the pavomnent, at the uſual rate, Low Ale 
IN A? voth |}: 4 4.4 49 1 ; 
18. Two other horſes drawing a 11 Mi 


coach alſo upon the pavement, in a 


trot, in 434 6 
9. A Eadle horſe, with its rider 15 


mounted, going che e pace, 


voy * 4 
in gon r 75 17 5 
10. Another 1 horſe, with 3 


its rider alſo mounted, going, the | 15 
grand pas in 50% ; 1 
11. Some labourers, carried each. of them 22 
baskets of earth in a day, each basket weighing 
30 10. to 370 toiſes diſtance, they came 
empty, and this was certainly as much as they 
were able to do, | 
12. A man raiſed a weight of 25 1b, with a 
cord paſſing over a pully, to the height of 220 
feet in 145" 
13. A man who weighed 133 1b. roſe to the 
height of 10 toiſes 2 feet, on a ladder in 340, 
. was quite out of en and unable to pro- 
ed.,. 


2 "I 14. 
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. Two horſes faſtened to a plough, ina fi 
31 too looſe nor too ſtiff, made each of them d 
* of 150 Ib. eser tano. T. 5 

5. A ſawyer gave 200 ſtrokes: ofia ſaw, wu 
raiſe it as many times in- 14%, at each ſtroke 
his hand went 1 8 inches, with an effoft of 25 76. 
he was very much out of breath; and Gold. not 
go on above 3“ without taking teln 

We ſee now in what limits of time a great 
number of common actions are contained, and if 
we would make uſe of others, it will be eaſy 
alſo to make a fundamental deere Fe 
will regulate the whole calculation of the time. 

When we ſhall know the time, which ar 
tain power will neceſſarily require; to move a 

certain weight, we ſhall find perhaps, that the 
ſlowneſs will be ſo great, that it will be better to 
increaſe the power, and to renounce the deceit- 

ful or dangerous e of employing: bar a 
very ſmall ww. 

The whole art of mechanics in general con- 
ſiſts therefore, not in multiplying the forces, but, 
according to the expreſſion of M. " Amontns, 
which ſeems more proper, in modifying them, 
and employing them againſt other: cual” forces, 
in the manner that belt agrees with the deſign, - 
The difficulty of chooſing well between the diffe- 
rent manners 1s ſometimes eur A to exer- ; 
ciſe the beſt genius“ ß. een 

In particular, chere are an infleiite number of 
attentions to be made to the moſt advantageous 
application of the moving force, or, which is 
the ſame thing, to its ſtrongeſt ditection, to 
the means of hindering this direction from being 
changed in the actiòns which muſt be equal, or 
of making it, if it does change, to be recom- 


penſed ellewhere, to the frictions, which are all 
| | put 
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put on the ſide of the weight, againſt the power, 
Which muſt conlequeruly: be, avoided. and dimi: 

niſhed, as much as poſlible, to the ſituation: of 
the centres of gravity or.,percuſſion,, &c. Thus, 
when a machine anſwers. its j 7 Jag well, there 
is no need to, puff it up by a falſe multiplication 
of forces, to be ſure of its being one. of Fe 
fineſt works e human genius, 1 | nr 


. On friti ond. 


The. new, e of NM. Abbe, ir 
frictions are always proportioned to the preſſure 
and to the velocity, and never to the ſurfaces, 
was important enough not to be received without 
a ſtrict examination. 

3288 are ſome caſes, which ſeem evidently 

to prove, the contrary. If, for example, two 
equal powers afe applied to the extremities of a 
cord, which towards its middle is turned about 
4 cylinder, and they draw one againſt the other 3 
it is certain that one, in caſe it receives an aug- 
mentation, and becomes ſüpetlor, cannot make 
the other come to it, but by making the cord 
move u upon the cylinder, and * ſurmounting its 
friction ; A 4 it Ag hren alſo, that i it will, "have 

ugrtieptation, as the 

18, bout the cylinder. 

Nos 050 does a greater number of turns of the 

cord about the cylindet render the ' motion more 

difficult, unleſs. t is becauſe the friction of the 

cord is made upon a greater quantity of parts of 

the cylinder, of upon? a 1 ſurface? for what- 

er number of turns the cord makes, the 

pe ure h "Lt the ER, PAs is HON: the 
lame. - = 
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M. Amontons anſwers to this, that it is always 
the preſſure that renders the motion. more diffi- 
cult, and that it is ſo much the greater, as the 
number of the turns of the coxd i Is, greater, be- 
cauſe we muſt reckon the fame power as applied 
fo many times to the cylinder, as the cord makes 
turns about it. Thus the power applied by a 
cord, which makes two turns, three turns, &'c; 
becomes double and triple of. itſelf, But as this 
multiplication of the fame power might ſeem 
not very true and fit for the purpoſe, M. Amon- 

tons proves it much after the following manner. 

Let the cylinder be cut according to its axis, 
into two equal parts; let one be ſuſpended and 
immoveable, and the other be moveable and 
placed lower, and let it bear a weight faſtened 
to it, and let a cord turn about both as often as 
you pleaſe, and let a power be applied to it, ſo 
that it may tend to make the lower half cy 
Hinder riſe, loaded with its weight, we ſhall ſee 
that the power is in the fame caſe, that if it 
tended to make the weight riſe. to the aid of 2 A 
redoubled pully, and that conſequently, if there, 
is an equilibrium, it is to the weight, according 
to the principles of ſtatics, as unity is to the num- 
ber of half turns, which the cord makes about 
the cylinder; for unity is to this number, as the 

way, which the weight would make, to the ways 
which the power would make, in caſe the eguili- 
brium ceaſed, All the effort therefore, all the 
action of the power conſiſts in this power multi- 
plied by the number of half turns of the cord. 

Now let us fuppoſe. the lower half cylinder 
raiſed by the action of the power, its plane ſur- 
face applied againſt the ſurface of the upper half 
cylinder, and the weight taken away, which 


* «+ + 


would have endeavoured to — them, all 
© the 
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the reſt remaining the ſame, it plainly appears, 
that the power only preſſes one of theſe half cy- 
{inders againſt the other, that its action or effort 
are exactly the ſame. as before, and that conſe- 
quently they always conſiſt in the product of 
this power, by the number of the half turns of 
the cord. Therefore independently on a greater 

ſurface of the two half cylinders being encom- 

aſſed by the cord, and rubbed with it, the preſ- 

| ax of the ſame power is greater by the multi- 
plication. of the turns of the cord. 

The preſſure alone making by itſelf, accord- 
ing to M. Amontons, the whole reſiſtance of the 
friction, the greater or leſs velocity, which we give 
to the bodies that rub, is à circumſtance which 
augments or diminiſhes the effect of the preſſure, 
that is, the difficulty of the motion. We muſt 
therefore obſerve to diſpoſe machines in ſuch a 
manner, that the parts which rub may have the 
leaſt velocity poſſible, Thence M. Amontons con- 
cludes, that every time a, wheel turns upon its 
axis, it muſt make the diameter of the axis. the 
leaſt that is, poſſible with regard to that of the 
wheel ; for the two ſurfaces of the wheel and of 
the axis, which neceſſarily rub, will have the 
leſs velocity, ſince the velocity of a circular mo- 
tion always diminiſhes from the. circumference 

towards the centre. For the ſame reaſon, when' 
we make indented' wheels, we muſt make the 
teeth as ſmall, and as thin as poſſible. One of the 
teeth rubs by one of its fur aces, againſt an ex- 
tent equal to the ſurface which rubs, mg it muſt 
diſengage itſelf in a certain time, by running 
thro? a ſpace; equal to the ſame ſurface. Therc- 
fore the ſmaller the ſurface i is, the leſs ſpace it has 
to run through; and it muſt here be obſerved, 
that the e of the ſurface amine the 
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reſiſtance of the friction, not becauſe it is a leſs 
ſurface that 1288 but becauſe it is a leſs pace run 
through. 1 
Another hſcroitidh of M hhoktons upon 
machines, with regard to friction, is, that we 
| _ be very careful that the line, accord- 
to which the movin 8 force acts, may nat 
be the ſame with that of the preſſure; and the 
reaſon of it is quite natural, for the moving force 
would unite its action to that of the prefſure, which 
is always contrary to it, This force muſt act as 
much as poſſible by the ſame line, according ta 
which the bodies which rub are to move. 
Notwithſtanding all theſe proofs: and obſer⸗ 
vations of M. Anontons, who had ſet his ſyſtem 
of frictions in a pretty good light, we are here 
obliged to acknowledge to the publick, that the 
academy was not fully perſuaded of it. W 
allowed that the preſſure was to be conſider 
in frictions, and often to be ſolely: conſidered, 
a 2 they could not, with M. Amontons, abſolutely 
exclude the conſideration of the ſurfaces, He re- 
preſented the great number of experiments, which 
he had made, where the ſurfaces went for nothing 
but experiments have à certain compaſs, more or 
leſs inſenſible, which may ſometimes be ſo on 
occaſions, where the determination of the que- 
ſtion might have been made. Thus they were 
willing to carry the affair, even into a - 
fics, and to ſeek what'was to be thought of 
in the firſt notions. TOE 8 e IB 3 
Let two bodies, having plain aver: 
fectly hard and. poliſhed, and: let them be mo- 
ved one upon the other; it is pla that the 
reſiſtance cauſed: by the friction, wilt either be 
none, or infinitely: mall; but if, inſtead of this 
hypotheſis, which is not. in nature, We — 
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two bodies, having rugged and uneven ſurfaces, 
the difficulty, of moving one of them upon the 
other, can come only from the neceſſity of raiſ- 
ing the firſt to diſengage its parts let into the ſe- 
cond, or from the Preſſing and rubbing ef the 
parts of one againſt thoſe of the other, or of 
th together. In the firſt cafe, the only difficulty 
of raifing « one of the bodies makes that of the 
38 and conſequently? "the friction comes 
from the greatneſs of the weight to be 

on Fl or, which? is the ſame thitg, from its prefe 
Frcs and the greatneſs' of the ſutfaces goes for 
nothing. In the ſecond caſe, the greatneſs of 
the ſürfaces alone would do all, if it was: poſſia 
ble that this ſecond caſe was abſolutely ſeparated: 
from the firſt, that bo” that the parts of one 
body were rubbed) inſt thoſe of another, with 


out raiſing either of them, for it is viſible, - that, 


a greater number of parts to be rubbed make a 
greater reſiſtance; but becauſe we do not rub 
without raiſing, at leaſt in practice; the reſiſtanee, 
which comes from the greatneſs. of the ſurfaces, 
is always mixed in this ſecond: caſe. with that, 
which comes from the preſſure z wheress in th 
firſt, that which comes from the preſſure, may 
be ſingle and without mixture. Beſides that part 
of a body, which ſuffers a friction, is aſually; 
very ſmall with regard to the great number of; 
times, that it muſt be raiſed in the ſame friction, 
and to all the ſmall heighta taken yogether, 10 
which it muſt have been lifted. Thus, beſides, 
that the t̃eſiſtance; which comes from the preſ- 
ſure, may be alone, beſicles its al ways accompanys! 
ing that which: comes fromi the: greatneſs of the 
ſurfaces, it is uſually; much more conſiderable; 
than that, hen it does accompany it, wherefore. 
in the greateſt part of the experiments, it is _ 
Any 
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a Jes ſeveral 1 lan as you. will, FF 
tened to the ſame cord, ſo that the parts of the 
cord contained between theſe weights being ſtretch · 
ed as much as they can be, may make angles be· 
tiveen themſelves, ſuch alſo: as we will. The 
cord; being drawn by any force whatſoever, on a 

horizontal plane every where equally rough and 

rugged, if all the weights are moved together, it 
is certain, that they will. have different courſes, 
from the directions, which they had before to- 
Wards one another, which alſo were only the 
ſame parts of the eord where they are faſtened. 

Now the queſtion is to determine what all theſe 
different courſes ſhall be, and the force neceſſary 
to move all theſe weights. This is What M. 
Parent has | dane: * 4 2 N which 
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contains all the particular caſes \ poſſible,” We us 
here give only the principles of them. 


y F 


In the inftant that the force, Which draws: 4 


body an a rough horizontal plane, is ready co 
make it part, or which comes to the ſame, ac- 

cording to the geometry of infinites, in the in- 
ſtant that it makes it deſcribe a ſpace infinitel T 


fmall, it & exactly equ ual to the reſiſtance, whi 


7. brings to 5 motion; that is, to its 


friction" wha 4 dae plane; for this is all that ie 


has to ſurmount, in order to make it movei We 
ſhall here conſider only the reſiſtance caufed/ by 


this friction, and the bodies drawn, only in the 
inſtant that they are ready to part, or deſcribe al- 


| Frag ſpaces infinitely ſmall,” and conſequetitly : are 


is 1 with the moving force. 
two weights faſtened to the ſame cord are 


Ali by a force, the direction of which is in the 
ſame line with this cord, it is very plain, that pro- 
vided this force is equal to the friction of the 
two weights, it will put them both in à ſtare of 
parting, and moving according to the line of its 
direction. But if the direction of the moving 
force is oblique to the cord, which binds the tw W 


wei ghts, then it muſt be totfidered,) that the fir 


weight, that is, the moſt diſtant from the mor- 
ing force, refifts the motion, which it endeavours 
to impreſs on the ſecond, which is the neareſt, 
and upon w lich we may conceive that it acts at 


firſt,” that this ſecond being drawn by the force, 


according to: its direction, it is therefore at the 
fame time in à manner withdrawn a contrary 
way by the firſt; that the direction of the firſt 
With regard to the ſecond, is the very" cord that 
28 tern; that this Cord being oblique to the 

bf 43 moving förce, the — by 


vi ich tl Kü t welght eule the motion of the 
þ ſeconds 
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decompounded,, i is only the prol dire 


the ſecond would turn about the firſt, as about 
an immoveable centre, and conſequently there 


* 
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Ecend, or draws-it. back, is therefore oblique to 
the direction of the moving, Taree, and. cn pi ues 
quently according to thetheory of com moti- 
ons, we muſt conceive this action of che elt peer ſt weight 
with regard to the moving force, as compoled of 4 
0 


others, the one perpendicular to the direction 
the force; the other parallel, or rather being 5 | 


the ſame line with the direction of the e 


force. This compound motion is the Key of this 
whole matter. Seeing one of the two fimple acti- 


obs, in. Which the oblique action of the firſt 


weight with to the ſecond is reſolyed, or 


of che inoving force th firſt weight.draws di- 
1 this way againſt the foree, and conſequently 
orce cannot move the ſecond; weight,  with- 


— its being greater than the firſt. In this caſe, 


M. Parent retrenches from the direction of the 
force a part equal to the action of the firſt, weight, 


or, which is the ſame thing, to its friction, and 


there remains u line, which repreſents the whole 
effort that the moving force can make according 
to its direction on the ſecond weight. But the 
firſt had alſo a ſimple action, or that; which is 
perpendicular to the ditect ion of the force. Now 
by this action, it is not at all oppoſed to the mo- 
tion which the force tends to impreſs on the ſe- 
cond weight, for it might this way make oF: ſe⸗ 
cond: move, without diſplacing the kit, t that; is, 


would not be any friction of the fixſt Weight, te 
ſurmount. The line therefore, which rep Fe ſents 
this ſingle action of the firſt, weight, remains en- 
tire; and laſtly the diagonal of a parallelogram 

formed of this line, and of that which remains of 


_ direction of the Nec, w T reſent | 
I ;rep or 
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whole action of the force on the ſecond wei igh t. 
modified by the reſiſtance of the firſt, or, which is 
the ſame thing, the courſe which the ſecond 
weight muſt follow. As for the firſt, as it does 
not draw any other weight after it, and as its mo- 
tion is not modified by the reſiſtance of any o- 
ther, the direction of its motion, or the courſe 
which it takes, is the ſame line with the cord 
which binds it with the ſecond weight. - _ 

The moving force therefore makes the two 

weights move according to two different direc- 
tions; the firſt, according to the cord which binds 
it to the ſecond 3 the ſecond, according to the 
diagonal which we have explained, and conſe- 
quently this force may be repreſented by theſe 
two different lines, and conceived as equal to their 
ſum, with regard to the other actions or refi- 
ſtances repreſented by other line. 

The force and the two weights continuing the 
9 if the direction of the force is ſuppoſed 
more oblique to the cord of the two weights, the 
ſingle action or reſiſtance by which the firft weight 
dravs the ſecond back directly againſt the force, 
becomes the greater, and it may become ſo to 
ſuch a point, "that the force will 'be no longer 
| Capable of moving the ſecond weight this way, 
but only of making it turn about the firſt, which 
will be immoveable. The equilibrium therefore 
here, as uſual, depends on the greatneſs and di- 
rection of the weights or forces. 

If the force was not great enough to overcome 
the friction of the ſecond weight, it could never 
move the firſt, which cannot W proceed 
without the ſecond. 1 . 

Nov, if inſtead of two Seile we ſuppoſe 
three bound by cords, which make angles between 
chemſelves, we muſt make upon the the third and 

Vol. II. . 1 G ſecond 
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fecond the ſame reaſonings, " Parent 
has made upon the e gte and rag Che. ſecond 
will draw back the third in a contrary way to. 
that of which the force will draw it; and becauſe 
the direction of the ſecond is. ſuppoſed oblique to 
that by which the force 4 — the third, this 
third will deſcribe à diagonal, which will be 
found as that of the ſecond was, when. there were. 
but two. But it muſt be obſerved, that in this 
caſe, where there are three, the courſe or diago- 
nal of the fecond is no longer the {ame that it was, 
and the reafon of it is, that the force draws, it 
no, longer according to the ſame direction as 
before, fince we fuppoſe it draws: it by an ob- 
lique direction to the cord which binds 4 ſecond 
and third. Now it is viſible, that the direction, 
by which the ſecond weight is drawn, cannot 
change without its courſe changing. This altera- 
tion of the courfe of the ſecond weight, when 
there are three, has eſcaped a geometrician of the 
firſt: rank, who has examined the ſame caſe, and 
M. Parent thinks himſelf the firſt, who pers. 

ecived this light inadvertency. | 
I) be caſe of the three weights being well under- 


ſtood, a greater number of weights does but ren- 


der the application of the principles a little more. 
complicated and difficult. The courſe of the bo- 
dies being found, the value of the force which. 
makes 4.0 defcribe theſe courſes, is ſoon found; 
it is nothing but a calculation, which we leave 


wo the algebraiſts, and ir is ſufficient for us a have 
* the ſoul of it. 


ABRIDGMENT 
or TAE 


Philoſophical | M emoirs = 


Or THE 


"Rovar ACADEMY of SciExcxs at Paris, 
for the year 1703. | 


I. Obſervations on the quanti ty of rain car 
fell at Paris at the royal obſervatory, on 
tbe thermometer, and on the barometer, 
during the year 1702, by M. de la Hire *. 


E ha year 1702 has been looked upon as 
one of the moſt extraordinary that have 
been for a long time, for the drought of the 
ſpring and ſummer, Yet it has been one of the 
moſt fruitful in grain, excepting the ſammer 
corn, which may be aſcribed to the natural cool- 
neſs and moiſture of the lands of this country. It 
is _ obſerved, that when the end of Gris and 
begi nning of ſummer are rainy, the weeds grow 
very much, and turn up the corn ; and beſides 
in moiſt ſeaſons there often come fogs, which 
ſpoil the grain when it is beginning to form. 
Ihe quantity of water- which fell in rain or 
in 7 ſnow, was in the months of | 
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4 The RisTory and Mgmorns of the 
fecond the ſame reaſonings, which N ar 

has made upon the ſecond and firſt. 2 
will draw back the third in a contrary way to 
that of which the force will draw it 3 and becauſe 
the direction of the ſecond is ſuppoſed oblique to 
that by which the force draws the third, this 
third will deſcribe a diagonal, which wilt. be 
found as that of the ſecond was, when. there were 
but two. But it muſt be obſerved, that in this 
caſe, where there are three, the courſe or diago- 
nal of the fecond is no longer the ſame that it was, 
and the reafon of it is, that the foree draws. it 
no, longer according to the ſame direction as, 
before, fince we fuppoſe it draws: it by an ob- 
lique direction to the cord which binds \ ſecond. 
and third. Now it is viſible, that the direction, 
by which the ſecond weight is drawn, cannot 
change without its courſe changing. This altera- 
tion of the courfe of the ſecond weight, when 
there are three, has eſcaped a geometrician of the 
firſt rank, who has examined the ſame caſe, and 
M. Parent thinks himſelf the firſt, who per- 


| ecived this light inadvertency. 


The caſe of the three weights being well under-. 
ſtood, a greater number of weights does but ren- 
der the application of the principles a little more 
complicated and difficult. The courſe of the bo- 
dies being found, the value of the force which, 
makes them deſcribe theſe courſes, is ſoon. found; 
it is nothing but a calculation, which, we leave 
wo the algebraiſts, and it is ſufficient tor us la have 


| op the ſoul of it. 
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for the year 1703. 


I. Obfervations on the quantity * rain that 
fell at Paris at the royal obſervatory, on 
the thermometer, and on the barometer, 
during the year 1702, by M. de la Hire 5. 


E H E year 1702 has been looked upon as 

one of the moſt extraordinary that have 

been for a long time, for the drought of the 
ſpring and ſummer, Yet it has been one of the 
moſt fruitful in grain, excepting the ſummer 
corn, which may be aſcribed to the natural'cool- 
neſs and moiſture of the lands of this country. It 
is 3 obſerved, that when the end of foring and 
beginning of ſummer are rainy, the weeds grow 
very much, and turn up the corn; and beſides 
in moiſt ſcaſoris there often come fogs, which 

ſpoil the grain when. it is beginning to form. 

I be quantity of water. which fell in rain, or 
in 7 ſnow, was in the months of | 
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„And fo during the whole year the ſum was 
196 lines, or 16 inches 2, which is much lefs 
than in the common years, which give 19 inches 
of water. But it muſt be obſerved, that very 
often the 3 months of June, July, and Aug. fur- 
niſh as much as all the reſt of the year, which 
did not happen this year, ſince- theſe months 
were not different from the reſt. And tho? the 
water, which falls in theſe 3 months, is in great 
abundance, which comes only from ſome ſtorms 
that go over quickly, it contributes but little to 
the nouriſhment of plants, as it is ſuddenly 
raiſed in vapours by the great heat of the earth 
and air, or runs off into the ponds and e 
without penetrating far into the earth. | 


My thermometer is always ſituated in an un- 


covered place, where neither the ſun nor wind 
can affect it, and is filled with ſpirit of wine co- 
loured, and is ſealed hermetically. X 
It was at the loweſt this year at 14 degrees 4 
Jan. I. which was a ſign of very, great cold; but 
from the 6th it roſe to 43 degrees, and it kept 
up all the reſt of that month, and even at the 
beginning of February to about 40 degrees, ſome- 
times a little more, and ſometimes a little leſs; 
tho' the cold is uſually greater at the beginning 
of Feb. On Dec. 25. it was at 44 degrees 4, 
which is within about 2 degrees as high as it was 
in the beginning of June. On Dec. 15. it was 
the loweſt ſince the beginning of winter at 303 Fol | 
Fune 19, it was at 6o degrees 2, Fuly 29, at 
61, and Aug. 6, at 62, which is the higheſt it 
came to; but Sept. 2. it was again at 613. 
Whence we know in general, that during the 
months of June, July, Aug. and the beginning 
of Sept. there were very g great heats. The great- 
eſt height of the . of the thermometer was 
about 


} 


. 


- RoyYAL ACADEMY of SCIENCES. 45 
about 2 in the afternoon at .7 1 degrees 4. Aug. 8. 
There fell no ſnow, or but very little, either at 
the beginning or end of this year. 

The quickſilver roſe in the tubs of my barome- 
ter to 28 inches, 2 lines 3, Feb. 11. The wind 
was then 8. as it was for ſome days before and 
after, tho* the barometer always kept to about 
28 inches, which does not agree with what we 
uſually obſerve of the height of the quickſilver 
in the barometer and of the wind. It was at the 
loweſt 26 inches, 5 lines Dec. 20. with a mode- 
rate S. wind, which is very extraordinary; for 
this great falling of the quickſilver ſeemed to in- 
dicate ſome great ſtorm. The difference there- 
fore between the higheſt and the loweſt, was 1 
inch, 9 lines 3, much more than uſual. _ 

M. Amontons having propoſed this year to the 
academy a thermometer, like that of Sanctorius, 
which 1s not ſealed, and having the degrees of heat 
marked by the elevation of the quickſilver in a 
tube, inſtead of aqua fortis.that had been uſed in 
engraving, which San#orius employed, the heat 
and cold of the exterior air acting on that of the 
phial of the thermometer, and having obſerved 
that the boiling water, - in which.he had plunged 
this phial, could cauſe but a certain dilatation of 
the air igcloſed therein, let the fire be ever ſo 


much augmented to make the water boil, he 


judged to be a mean of having a term known 
thro? all the world, to which the different degrees 
of dilatation or heat of the air might be referred 
and having given me one of theſe thermometers, 
filled after the manner explained by him to the 
academy, I expoſed it to the ſtrong ſummer ſun 
behind a glaſs, about noon, in a place cloſe ſhut 
up, and I obſerved that the quickſilver roſe in it 
at the higheſt to 31 inches, 5 lines, about 2 in 
3 the 
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. 


8 — Py C The quickfher of my 


barometer was then at 27 inches, 10 lines . 
The declination of the needle was Sept. 22, 
1702, 89 48, tqwards the W. It was obſerved 


in the ſame place, as in the preceding years, and 
with the ſame needle, 8 inches long. 45 


II. The 1 reduced to a five d. 
and certain meaſure, and the means of 
referring to it the obſervations made with 

tbe old thermometer, by M. Amontons * ; ; 


_ Tranſlated by Mr. Chambers, 
We are all agreed, that heat is the 3 


ceauſe of all the effects, and all the vroduttions | 


upon our earth; and that without this, the whole 
would be a fixed motionleſs maſs. Heat, there- 


fore, being as it were the ſoul of nature, tis of 


the utmoſt importance to philoſophers, to be able 
to meaſure it with exactneſs; ſo that the inſtru- 
ments which ſerve to determine the ſeveral degrees 


thereof, cannot fail of being cultivated in a ſci- 


ence, whoſe whole object is the knowledge of fuch 
effects and productions. 

But as this knowledge is not the work of a day, 
but rather of many ages; and as there is no ar- 


riving at it, but by a long ſeries of obſervations,” 


the application whereof frequently cannot, be 
found till long after they have been made; one 
of our chief cares ſhould be to preſerve and 
tranſmit them to poſterity, who may reap the 
fruit of their fathers pains ; thus, for inſtance, 


it is, that by the length of the pendulum, which 


vibrates ſeconds, we have already aſcertain'd all 


ſuch as depend upon meaſure; and thus by the 


* April 18, 1703. ; 
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equilibrium, which we have found means to make 
between the atmoſphere and other fluids, whoſe 
weight is known, we may perhaps be able to aſ- 
certain all ſuch as depend on the air wherein we 
live, which, according to many, contains the 
firſt principal of life, and which therefore can- 
not be too much cultivated. = _ 1 

Sanctorius, in his commentary on Avicenna, 
has left us ſeveral methods, whereby he appre- 
hends this might be attain'd 3 but the thermome- 
ter he gives us, acting at leaſt as much by the 
weight or lightneſs of the air, as by its heat 
or cold, the common ſpirit of wine thermome- 
ters are juſtly preferr'd thereto ; and for the like 
reaſon, the thermometer lately invented by me, is 
preferable to thoſe others; I may add, that being 
free from all the defects of the former thermo- 
meters, there would be nothing further to be de- 
ſir' d on this head, were it but eaſily portable, 
and no neceſſity in uſing it ta rectify it by the 
_ weight of cheat... ðͤ By 

But as the utmoſt care is to be taken, not to 
invert it, which would. intirely diſcompoſe it; and 
as in every time of obſervation, regard muſt be 
had to the greater or leſs weight of the atmo- 
ſphere, in order to allow for what it exceeds or 
comes ſhort of 28 inches; it will not ſuit all 
kinds of perſons; Upon the whole, its chief uſe 
is, for perpetuating to future ages the obferva- 
tions made by our thermometers, and to ſerve as 

a ſtandard, whereby to regulate all thermometers 
which have the ſame ſcale. The manner of effect- 
ing which, we proceed now to ſhew. = 


To 
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To regulate a ſpirit of wine Mandy: 0 an air 
8 bern... 1 
* As to the figure of 'the glaſs, and the l. 
quor contained in it, the new ſpirit thermometer | 
does not differ from the common ones, excepting 
its magnitude and ſcale, which is exactly equal. 
4 to the ſcale of an air thermometer, when recti- 
fied by the weight of the air; its graduation is by 
inches and lines, of which there are two orders, 
one aſcending, the other defeending. 

The aſcending ſcale ſhews the degree of heat, 
that is, the quantity of inches and lines height 
of mercury, which the heat enables the ſpring _ 
of the air to ſuſtain; from whence it follows, 

that the extreme degree of cold in this thermo- 
meter, would be that which ſhould reduce the air, 
not to ſuſtain any weight of mercury by its ſpring, 
which muſt be a degree of cold much more intenſe, 
than what we commonly call extreme cold, ſince 
by experiment it appears, that if the heat of boil-' 

ing water enables the ſpring of the air to ſuſtain a 
weight equal to that 2 73 inches of mercury, the 
degree of heat which remains in the air, when 
water freezes, is ſufficient to enable it to ſuſtain 
31 inches 2, which deſerves particular notice. 
The graduation which deſcends, ſhews the de. 
grees of cold below the heat of boiling water, 


that is, the number of inches and lines, png; I == 

the diminution of heat, below that of boiling 3 — 

water, enables the air to ſuſtain leſs mercury. = 
Now theſe degrees of heat and cold, indicated — 


at the ſame time, by the new thermometer, are al. 

ways the complements of each other to 73, Which A 

ſhews, that when one is known, the other is like- _ 

wife known, the whole as repreſented by the adjoin- 
* Plate 1. Fig. 2. 
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ing figures, which ſhew wherein the graduation 
of the new thermometer differs from that of the 


old one. : 

By this new thermometer we have found, that 
the greateſt and leaſt degree. of heat, ex Zr 
at Paris, are nearly to each other, as 6 to 5; 
ſo that between the greateſt heat of — and 
the ſevereſt cold of winter, the difference is only 

about a 6th part. Hence, as in our winter's 
cold, a great part of the fluid bodies loſe their 
fluidity, *cis highly probable, that in an abſo- 
lute cold, wherein there were no remains of 
heat, no fluid body would be excepted from 
congelation, which ſeems to prove, that ſol idity 
is the natural ſtate of all bodies. Ry 

Tho?! the thermometers which now benin; 
will at beſt only ſerve to make a groſs com- 
pariſon of the degrees of heat, without meaſur- 
ing them, yet, as multitudes of obſervations have 
been made therewith, that poſterity may not be 
altogether deprived of the benefit of them, we 
ſhall ſubjoin a method of rectifying them, by 
comparing the 9 __— with that here 
| deſcribed. 2 | ; 


To ih obſer warens made with the ala * 
meters by the new one. | 


Place a new thermometer for ſome days, aſide 
that which has been uſed in making obſervations, 
and after an hour or two, note at what degrees 
both of them ſtand ; in a few days you will find 
them conſiderably alter'd ; note their degrees as 
before, then divide the whole ſpace, which the old 
thermometer has moved, into as many parts, 
as the ſpace moved by the new one contains 
lines, and by theſe parts make a new gradua- 
tion aſide of the old one, diſtinguiſhing them 

Vor, II. No. 14. = 7 by 
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by 12 and 12, in the fame order, and -mark*d? 


by the ſame figures as in the new: thermometers, 
with which they witl perfectly agree, excepting» 
that they will be greater or leſs; as thoſe - 
meters are more or leſs ſenſible. 

. To diſtinguiſh theſe. diviſions from * * 
they may handled reduced lines, 12 whereof will 
make Cakes inch, ſo that the two thermo»: 
meters will at the fame time point out the fame. 
inches and lines, that is, the ſame degrees of heat 
and cold; this done, it will be eaſy to reduce 
the degrees of any former + Ponca into de- 
grees of heat or cold, whoſe effect is beiter 
known. _ , | 

Suppoſe, for inflance, it were required to have | 
what the degree of heat was, when the old 
thermometers ſtood at the goth diviſion of their 
ſcale ? after making a new ſcale, as already di- 
rected, we ſhall find that the place, eorreſpond- 
ing to ſuch goth diviſion, will be at 54 inches 
on the aſcending, and 19 on the deſcending ſcale, 
which: ſhews, that the degree of heat, which 
raiſed the old thermometer to the goth divi- 
ſion, is the ſame which enables the air, in the 
ball of the new thermometer, to ſuſtain 54 
inches of mercury, and that this 1 is about 


4 of that of boiling w water. 


I Nenne, on rain water, hid on . 
origin of ſprings; with ſome particula-. 
rities concerning the conſtruction of ci- 


- fterns, by M. de la Hire &. 


All that concerns water, both for the terer 


of life, and the ornament of es and gar lens, 


S April 18, 1703. 
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has always been regarded as one of the | privicipek 
forts of knowledge, neceſſary for men. The 
teſt care has been taken to render the very 
ſmalleſt rivers capable of carry ing great boats, and 
by this means to join very diſtant ſeas together, 
Very plentiful ſprings have been brought by long 
turnings, and upon very elevated aqueducts, even 
to places where nature had refuſed to ſupply any. 
In ſhort, a great number of machines have been 
invented, to raiſe water, and to carry it even to 
the top of mountains, to diſtribute it afterwards 
under a thouſand different figures, with fuperna- 
tural motions, and to make a ſight of it, worthy | 
of admiration, This was enough for people in 
general, but the curioſity of thoſe,” who inquire 
into the ſecrets of nature, was not enough ſa- 
tisfied ; they wanted to know the origin of theſe 
ſo abundant ſources of water, which are found 
all over the earth, and even upon very high 
rocks, and this is what has ſo much ererciſed the f 
ancient and modern philoſophers. 
We find two principal opinions concerning the ; 
origin of ſprings, each of which is founded upon 
experiments, which ſeem indubitable; for it is 
evident, that ſeveral ſprings have for their prin- 
ciple the rain water, and ſnow melted upon the 
mountains; but how can theſe rains and theſe 
ſnows, which are very rare upon ſteep and high 
rocks, and in very hot countries, furniſh the very 
plentiful and laſting . which we ſee in ſer 
veral places. 


The reſt of this _ 15 lee by Mr, * 
Chambers. | 

But the great objection is, that we have n 
even upon high and ſteep rocks, and in the hotteſt 
countries, where little rain or ſnow is known 
H 3 | to 


aw 
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to fall. Others, therefore, chuſe to have recourſe 
to certain ſubterraneous cavities in form of alem- 
bicka, wherein the vapours, iſſuing from the ſub- 
jacent ſea-· water, and riſing thro* the clefts and 
crannies of rocks, are condens d by the cold of 

the ſurface of the earth. 


M. Mariotte, to ſupport the former, ma an 
exact eſtimate of the quantity of rain and ſnow, 
which falls on the tract of land that furniſhes 


the water of the river Seine, and found, that 


much more fell than was neceſſary to maintain 


the river at a moderate height, during the courle 
ork oma RAI | | 

Upon reading the rreatiſe: of Dr. Plott, De 
Origine fontium, ; printed 1685, I was led to make 


a like examination myſelf of the quantity of wa- 


ter, which the rain and ſnow may furniſh towards 


the formation and maintenance of ſprings and ri- | 


vers; and TI began with enquiring, what quantity 


of rain-water falls on the ground in the compaſs 


of a year; the reſult whereof I have yearly 


communicated in the memoirs of the academy, 


by which it appears that the depth of water, 


which falls at the royal obſervatory, communi- 
us annis, amounts to between 19 and 20 inches, 
Which agrees pretty ner with what n 
riotte had found. 7 


But being in doubt, aches! this ee 


tity of water might be ſuppoſed to go to — "a 


mation of ſprings, I made the following expe- 


riments to ſatisfy myſelf hereof———chuſing a 


place in the lower terras 'of the obſervatory, T, 
planted. a leaden baſon therein eight feet under 

round, the baſon was four feet in ſurface, and ſix 
inches deep, being a little inclinꝰd towards one of 
its angles, to which I had ſolder'd a leaden pipe 


12 feet long, one end whereof, after a confide- 


rable 
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rable deſcent, came into a cellar; the baſon was 


contrived at a diftance from the cellar-wall, that 


it might be ſurrounded with a greater quantity 
of earth, and might not be kept dry by the prox- 
imity of the wall ; cloſe by — orifice of the pipe 
in the baſon I put ſeveral flints of different ſizes, 
to prevent the orifice from being ſtopp*d, when 
the earth ſhould be throw over it to the depth 
of eight feet. The ſoil is of a middle nature, 
between ſand. and loam, ſo that the water might 
eaſily nn it, and its _ aue is quite 
level. | 
Now I 1 that if the 1 rain and ſnow 
water penetrate the earth, till they meet a clay or 
compact earth to ſtop them, the baſon muſt here 


have the ſame effect, ſo that I might expect to 


have a ſpring of water burſting into the cellar. 
But having no great opinion that this would 
ſucceed, I placed another baſon at the ſame time, 
only. eight inches under ground, the ſurface of 
which laſt was 64 inches, and its ſide or rim 
eight inches high; for this purpoſe I had choſe a 


place ſcreen'd; Locks from wind and ſun, and took 


care to pull up all the graſs and other herbs which 
grew over the baſon, that all the water, which 


was a little hole, with a DE to er the water 
into another-veſlel. - | 
The effect was, ans all aue an feos! 0 


l ath of June to the 19th of Feb. Hl, no 


water came by the tube from the baſon; and tho? 

it began to run now, this was intirely owing to 
the great quantity of ſnow which had fallen, 
and was now melting. From that time the earth 


in the baſon was always very moiſt, tho the wa- 


ter would only run a few hours after raining, and 
| it 


ſhould fall on the ground, might paſs uninter- 
rupted to the bottom of the baſon, wherein 


bl 
\ 
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it ceaſed running, when the quantity fallen was 
drained off; for ſome always remained in the 
earth, and would not go off, unleſs, ſome nem 
rain chanced to fall. | 
A year after, I rep Yeated the l cpiriegrinty: 
but only buried the 5 5 16 inches under ground, 
which was double ity former depth. I took care 
likewiſe, that there were no graſs on the ground, 
and that it might be ſcreened from the ſun and 
wind, which would dry it too faſt. The effect 
was much the ſame as in the former, excepting 
only that when a conſiderable time paſſed with 
out raining, the earth would grow a little dry; 
ſo that a moderate rain coming on, it would not 
en it ſufficiently to make it run. 
©; Laſtly, I — herbs on the ground over the 
baſon, but found, that when theſe were grown 
up a little, the ground was ſo far from ſending 
me ar water after rain, that all that fell was not 
t to ſuſtain them, but they would droop 
and wither, unleſs ſprinkled from time to time 
with water.. | 
- Upon this, I bethought my ſelf to anaſw the : 
quantity evaporated thro? — leaves of plants, 
when expoſed to the ſun and wind, and accord - 
ingly. on the zoth of June, at + an hour paſt g 
jn the morning, I put a pound of water, weighed 
very exactly, in a glaſs phial, with a narrow 
neck, and gathering 2 leaves of afig-tree, of a 
moderate ſize, which together weighed g drachms, 
48 grains, I immerged the ends of their foot | 
ſtalks in the phial of water. Theſe leaves when 
gathered, were very freſh and firm; but after ex- 
poling them with the phial to the fun, which was 
very hot, and in a place where there was but Jit- 
tle wind, and ſtopping the neck of the phial left 
vacant by the foor-Ralks very exactly with pa» 
Per, 


* 


per, that no water might evaporate this way; I 
weighed the whole again at 11 the fame morn« 
ing, and found, that there had been a conſump- 
tion of 2 drachms, which the ſun and air had 
drawn away from the moiſture of the leaves, and 
which can only be repaired, when the leaf 'W 
growing to its tree, by the moiſture of the Gree 
convey*d: to it 'thro* the roots. 

I alſo] made ſeveral other experiments pon 
plants, and always found a great diminution of 
their moiſture 3 in effect, having meaſured the 
ſurface of ſome leaves, and confidered the quan- 
tity of them, which uſually covered the ground, 
1 — that the rain was by a means 
ſufficient, eſpecially in ſpring, to ſupport them, 
without ſome foreign aſſiſtance. Tis true, the 
air and dew of the night ſupply the larger trees, 
and even plants, with a great ſtock of moiſture, 
which we commonly find on the leaves about the 
ſun-riſe, and which deſcended into the roots, 
may help to ſupport them part of the day; but 
this moiſture alone would. by no means ſuffice, 
were they not to borrow a great quantity from 
the earth, and the rain which pierces the fame, as 


may appear from the following experiments. 


What has been ſaid abundantly ſhews, that the 


rain which falls on the ground where there is 


graſs, or other plants, cannot penetrate it '2 feet 
deep, excepting, perhaps, in gravelly or ſtony 


places, where it may fink with more eaſe. Of 


this, we have an inſtance in the rock of St. Baum 
in Provence, where the rain falling on this rock, 
which is all eleft and chinky, as well as void of 
graſs and other plants, penetrates in a few hours 
time into a grotto, 67 fathom below the ſurface of 
the rock, and Roms a beautiful ciſtern. Hence 
on ſuch rocks, and in large ſolutions of _ in 
„ — unt 
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ſummer, we frequently find certain ſprings over- 
flow at a great rate; during certain hours of the 
day, and this even ſeveral times in a day, in caſe 
the ſun only ſhine on the ſnow in certain — 
of the day, the points of the rocks, c. 
|) ng it in the ſhade all the reſt. This we take 
to — reaſon of thoſe ſprings in the middle of 
the land, which have IE _ 3 Gs 
" Theſe W ee conininces me, that I was not 
to expect the rain or-ſnow matet eo paſs thro? 8 
feet of ground into the firſt baſon, which I had 
lodged for that purpoſe ; accordingly in the 18 
years: that it 8 e it never rn a 
| linge drop. 
Wbence it appears, that. tis — how forings 
can owe their origin to rain and ſnow s ſo that 
ve muſt of neceſſity have recourſe to other cauſes, 
in order to account for the formation of ſuch 
plenteous and perenneal ſprings, as we frequently 
find in high places, and at a very ſmall deptli under 
ground. For inſtance, that of Rungis near Paris, 
which, however, is equally inexplicable, from 
the ſuppoſition of thoſe ſubterraneous alembicks, 
or grottos, which ſerve to collect and condenſe. 
the vapoursof the ſeawater 3 for there are no rocks 
in the country all round, as Thaye-learnt by ſe- 
veral wells, which J have ordered to be dug, 
and that the ground is but little raiſed, and the 
water very near the ſurface. This ſpring ſupplies 
50 inches of water in a continual ſtream, without 
any ſenſible change or interruption, and yet the 
whole ſpace of ground which: it can ariſe from, 
would not afford fo much water, were all the rain 
that falls on it collected and none ſpent any other 
way; whereas the ground is all tilled, and co- 
vered either with graſs or corn; add, that in 
2 Ws 0 ſome 


: j 
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ſome vallies near this place, they are forced to dig : 
very deep ere they come at water. Others have 
endeavoured to account for theſe ſprings, by ſup- 
fing. certain natural canals to convey! water 
ſome high river, and which paſſing over high 
and low places, and even perhaps under rivers 
which eome a- croſs them, are ſo cloſe and well 
lined, as not to let their water eſcape by the way, 
but bring it into the place where it burſts out of 
the ground: but admitting the reality of ſuch 
ſubterraneous canals, I am ſatisfied, they could 
only have a deſcent neceſſary to make the water 
flow upon a clay bottom; but to. ſuppoſe natural 
tubes high and * ſtill correſponding, is as much 
as art can compaſs in a little garde. 
Fet one further objection lies againſt this by= 
potheſis 3 for if theſe high ſprings ariſe from ris 
vers, thoſe rivers: muſt derive their water from 
other ſprings ſtill higher; for thoſe formed by 
rains and melted ſnow in places where the bottom 
is firm, can only form brooks or torrents, which 
will be of ſhort continuance, and by no means 
able to ſupply the continual flux of ſuch river s. 
The large collections of water, as ponds frequent» 
ly found at the head of ſmall rivers, prove nothing 
as to the origin of rivers; ſince, by ſeveral ex- 
periments we have found, that more water ex- 
hales from a * vel, than can fall into it 2 05 
rain. 1 
There only 1 remains one: matic of accounting 
for the origin of theſe ſprings ; and this too is. 
liable to ſome difficulties. We are to ſup- 
poſe then a great quantity of vapours, to pals 
chro? the earth, being raiſed from funds of water 
uſually found therein, about the level of the ſea, 
or the neareſt rivers ; that theſe waters paſs the 
more freely, as they meet with a ſoil eaſter to be 
Vor. II. NY. 14. * Pene- 
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penetrated ; ſomething of which we find upon 

opening deep pits in the winter. Now the par- 
ticles of ſuch vapours may be united again and 
condenſed into water, either by the coldneſs of the 
ſurface of the earth, as they approach thereto, 
or 'by meeting with a foil already ſoaked with 
water, or by ſome other matter which may be 


diſpoſed to fix them, as we find that falts expoſed 


in the air catch, and retain the watery particles 
floating therein. Upon this the water growing 
ſtill in quantity, and coming at length to meet 
with a bottom firm enough to ſuſtain it, glides 
along the ſame, till at length it either breaks out 
on the ſurface of the earth, where its firm bor- 
tom happens to terminate, or ſinks lower into 
the ground, in caſe it meets with apertures in 
the clay bottom. This ſeems to me the moſt 

ble account; and yet in this we are to con- 
ceive, that the vapours have particular canals 
whereby they paſs, and which are ſo cloſe, that 
the water formed of them cannot eſcape through 
the fame, 

Being deſirous to know by experiment, what 
might be expected from the manner of conden- 
fing the vapours by their faſtening upon ſtones, 
repleniſhed with falts, I put a glaſs veſſel in one 
of- the cellars, at the bottom of the quarry of 
the . obſervatory, and on the edge of the veſſel 
faſtened a piece of linnen, which I had dipped in 
water, wherein ſalt of tartar had been diſſolved. 
This ſalt I choſe, as apprehending it more diſ- 
poſed to fix the vapours than any other; add 
that the place appeared very moiſt, eſpecially in 
ſummer. Some time after, I Bund the bottom 
of the veſſel filled with a liquor, which was 
only the water produced by the vapours in the 
air, which gathering upon the linnen, till it was 

ſatu- 
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ſaturated therewith, the ſurplus had trickled down 
along the ſides of the veſſel. This experiment 
I é would have carried further, to ſee whether the 

liquor would have continued running, and whe- 
ther the falt in the lingen were carried off by the 
water; tho? 'tis poſſible, that ſtones, containing 
ſalts fit to fix the vapours, might till preſerve 
their falt, and even acquire new: but, in my 
abſence, ſome. people coming into the cellar, 
broke the veſſel, and put an end to the experi- 
ment. 5 
I mall not here inſiſt on Goh extraordinary 
kinds of ſprings, found by the brink of the ſea, 
and upon high rocks, which ebb and flow like 
the ſea itſelf, and yet afford freſh water. This I 
have elſewhere accounted for mechanically, by ſup- 
poſing ſubterraneous reſervoirs, a little above the 
level of the fea, and that the cavity wherein they 
are placed, communicates with the ſea by certain 
canals. For it muft follow, that when the ſea 
riſes, it will compreſs the air in theſe cavities, 
which, preſſing upon the water in the reſervoir, 
will oblige i it to iſſue, and even ariſe thro? certain 
clefts or paſſages of the rocks, till it arrive at the 
ſurface of the earth, where it will form a ſpring, 
which muſt, gradually diminiſh, as the ſea ebbs 
or retires. that is, as the air, before n 
returns to its natural ſtate. 
Thus much jor the origin of fountains: I ſhall 
now proceed to ſome obſcrvations, which I have 
made on this occaſion, as to the advantages which 
may be drawn from rain water.— The moſt con- 
ſiderable is, that of collecting it in ſubterraneous 
reſervoirs, called ciſterns ; "where, after it has 
been purified, by paſſing thro? river ſand, it will 
keep many, years without ſpoiling. This water 
b an, the beſt that can be uted, either for 

ä | 12 drinking, 
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drinking, or for the other ceconomical purpoſes, 


as waſhing, bleaching, dying, &c. by reaſon it 
is not mixed with any ſalt of the earth, as all 


ſpring waters generally are, ſuch ciſterns will be 


of great advantage in places where there is no 
ſpring water, or even where all the well waters 
are naught. I need not here enter upon the con- 
ſtruction of ſuch ciſterns, nor the choice of the 
materials to be uſed therein, ſince all that is re- 

uired is to have a Place which will hold water, 


and that the ſtones and the mortar they are joined 


with, may not communicate any vitious quality 
to the water, which is to continue there a con- 


ſiderable time. 


Thoſe who have uu . 28 are curious 
of their water, take care not to let any water of 


melted ſnow, or even of ſtormy rains, enter the 


ciſtern. The former, I think, they have ſome 
reaſon to exclude, not on account of any ſalts, 


which they imagine mixed with the particles of 
ſnow, but only becauſe ſuch ſnows uſually lie 


ſeveral days, and ſometimes whole months on the 
roofs of houſes, where they are ſpoiled and cor- 
rupted by the dung of birds and other animals, as 

well as by their long continuance upon tiles and 
ſlates, which are always very dirty; for this rea- 
ſon, when it begins to rain, I would have the 
firſt water which falls from the roof, be thrown 


away as naught, having only ſerved to waſh the 


roof, which is always covered with duſt, raiſed 
from the mira dried in the ſtreets and roads, and 
only admit that which comes aftcrwards 1 into _ 
ciſtern. 

The following be relating to 1" water 
which is to be excluded from ceiſterns, I fell 
upon accidentally, having been engaged for ſome 


yoo in collecting the Water which falls at the- ob- 
£3 ſervatory, 


ofa 
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ſervatory, by means of an iron baſon tinn'd 
over as already deſcribed in another paper; I 


uſed to waſn the baſon as well as the veſlel, 


into which it conveys its water, as quickly as 
poſſible, at the beginning of any rain, which 
promiſed to be conſiderable, and put up the wa- 
ter as it came into clean glaſs bottles, to preſerve 
it; but being deſirous at length to taſte this wa- 


ter, I was ſurpriſed to find it very ill favoured, 


and that it had a caſt of ſmoke, which to me 
appeared very extraordinary, as I had often taſted 
other water gather'd in the ſame way, which had 
nothing of this taſte, nor could I ſee any thing 
that might give it this ſmoaky taſte; the place 
where it was collected being very open and high, 

and no chimney near it; but conſidering at length 

that this water fell with a north wind, which is 
not very common, that being a wind when it 
rarely rains, and that the whole city lies to the 
north of the obſervatory, the ſmoke of the 
chimnies might eaſily have mixed with the rain, 
and thus become collected along with it, which 
would naturally give it the taſte abovementioned; 

but of this I was further aſſured ſometime after, 
for gathering ſome rain- water which fell with a 
ſouth or ſouth-weſt wind, on which quarter there 
is nothing but open fields, I found no ſigns in it 
either of the ſmoaky taſte or ſmell, from whence 
it follows, that all thoſe rains are alſo to be kept 


out of the ciſtern, which are brought by winds. 


which paſs over places infected with any ill 
ſmell, as ſinks, lay-ſtalls, large cities, Fc. for 
that a little water, impregnated with any noi- 
ſome vapours and exhalations, coming to mix 


in the ciſtern, will corrupt all the reſt. 


In Xeffect, it being evident from all experi- 
ments, that rain water purified in river ſand, of 
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Mt its mud and earthy ſmell, is both the moſt. 
wholeſome and uſeful . of all others; I have 
thought of the moſt convenient method of pre- 
paring ciſterns, to furniſh every Houſe with a 
faffictent quantity of water——in order to this, it 
is firft obſervable, that a _ houſe about 
40 fathoms in ſurface, if properly "roofed over, 
will gather every year about 228 eubie feet of 
water, reckoning only * 18 inches per annum, 
which i is the leaſt I have known fall. Now 
theſe 2160 cubic feet, will be equivalent to 75600 
ints of water, at the rate of 35 pints to a foor, 
which is the juſt proportion for the Paris pint; 
drviding therefore this number of pints by the 
365 days of the year, we ſhall have 200 pints 
à day; ſo that ſuppoſing 25 perſons to live in the 
| Houſe abovementioned, there will be eight pints 
of water per day for each, which is more thas | 
fufficient for all the uſes of life. N 
It remains only to give ſome inftiudions, re- 
lating to the place and manner of building ſych 
cifterns in private houſes: in ſeveral towns of 
Flanders, near the ſea-coaſt, where the well wa- 
ters are all brackiſh and bitter, by reaſon the 
ſoil is only a light fand, which the ſea- water 
can paſs thro? without being purified and ſweet- 
wed; every houſe has its ſeveral ciſterns, but 
theſe ciſterns are under ground, and are on] 
a ſort of cellars, where they imagine water will 
keep better than in the open air; and in effect, 
thus much is true, that water, eſpecially that 
of rain, will not Keep in the air, by reaſon of 
the mud it abounds with, which it has not 
-wholly depoſited and left behind it in paſſing 
thro' the ſand, ſo that it will” corrupt, and a 
greeniſh kind of moſs grow over its ſurface; 
tor this reaſon I would recommend a place to 
be 
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be contrived in every houſe, about ſix feet 
above the level of the. reſt, eight or 10 feet 
high, and only a 4oth or 5th part of the ſurface 
of the earth, which in our inſtance would amount 
to about-a fathom. 'This place being butlt round 
with thick walls, a leaden ciſtern 1 be lod- 
ged in it, into which all the rain water ſhould be 
convey d after paſſing thro? a proper quan- 
tity of || ſands. a very.: ſmall door weuld 
ſuffice for it, which being very thick withal, 
and matted over, would hinder the froſt Böen 
reaching the water; and from ſuch a conduit 
might the water be eaſily diſtributed into che 
kitchens, Cc. This water being well fcreened, 

would keep as well as if under grounds and its 

being a little elevated above the level of the 

ground, would ſerve for its .commodious diſtri- 
bution to all the lower parts of the houſe. 

I have lately examin'd the ſeveral rain watery 
which I had formerly collected, and kept in glaſs 
bottles, and find, that tho ſome of them have 

a very ill taſte, which might be owing originally 
to the ſmoke, or other circumſtances above men- 
| tioned ; yet others remained perfectly good and 
pleaſant, without any thing of that earthy taſte 
found in all rain waters. 1 ſuppoſe this is owing 
| to their having ſettled and depoſited their mud, 
which we commonly find at the bottom of veſ- 
ſels, where rain water has ſtood any time. 

I ſhall cloſe with one further remark, which T 
made -on ſome ſpring water, near Aontiirte : . 
this is a clear and good water for drinking, 
yet if fleſh! and the common potherbs be boiled 
with it, the broth will be extremely bitter, which 
cannot be owing to the nature of the herbs of 
the place, ſince if rain water be made uſe of, 
the broth will not have the * caſt of birtetneſs. 

IV. 
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IV. That PUR new ee on I wei 27 
and elaſticity of. the air Jhew, that a mo- 
derate degree f beat, may reduce the air 
into @ ſufficiently hy violent ſtate, to be tbe 


ele cauſe of very great earthquakes and 
e on the terreſtrial glabe, by M. 


Amontons ; ; tranſlated 10 Mr, Chambers. 


This ſurpriſing paradox i is wholl founded. on 
this that we know no bounds the conden- 
ation of the air, any more than of its Glas. 
tion; and that this peculiar property it has of 
being reducible by preſſure, into bulks reci- 
procally proportional to the weights it is com- 
preſſed withal, may make it ſurpaſs many times 
the weight even of the heavieſt bodies, and in- 
creaſe the force of its ſpring accordingly, i in which 
ſtate it acts upon it with great violence ; ; for tho? 
it has been affirm'd by Dr. Ha/ley, in the phi- 
loſophical tranſactions, that according to the ex- 
periments made in London, and in the academy 
del Cimento, no power is capable of reducing air 
into a bulk 800 times leſs chan what it poſſeſſes 
on the ſurface of the earth. As he does not re- 
late thoſe experiments, , which muſt needs be very 
difficult to make with exactneſs, and wherein of 
conſequence it will be eaſy to be deceiv'd ; and 
as on the contrary the experiments I have made, 
convince me, that the ſpring of the air, "conſiſt- 
ing only in the motion of the fiery | atticles 
among which it floats, - and Where with it is 
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pacity of further condenſation; for *tis evident, 
while any matter remains between its particles, 
ſo fluid and moyeable as we conceive the corpuſ® 
cles of fire to. be, nothing. can hinder. this.con- 
denſation of the air from continually increaſing 
more and more, provided the cauſe which. pro- 

duces it be increaſed accordingly. . : 

Be this as it will, as we owe a great deal of de- 
ference to the accuracy of the great men who 
have made theſe experiments, we do not pre- 
tend intirely to diſallow them, only it were to be 
wiſhed, that experiments of this importance were 
more known ve” n they are; in the mean time, 
till we have an occaſion. of informing ourſelves 
hereof, or of making experiments of the like te- 
nor ourſelves, we ſhall ſuppoſe any bounds. of 
the air's condenſation as well as dilatation un- 
known, nor make any ſcruple for ſtretching 
them as far as we may, have occaſion for, with 
this reftriction, that our. reaſoning ſhall be redu- 
ced to the terms of the xperimett, whenever 
it appears cettain and decifive,. 

According to the experiment of NM. de 1a Hire, 
related in M. du HamePs hiſtory of the academy 
for the year 1696, 4 column of air, 37 fathoms 
3 feet high, over the ſurface of the earth, only 
— * 28 much, as gh Thea 5 of | 1 ben 
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Suppoſe then with M. 4e la Hire, aftet the ex- 
periments of M. Mariotte, which we ourſelves 
have verified, that quantities of air, equal in 
weight, poſſeſs laces, which are reciprocally 
proportional to the weights Wherewith they are 
preſfed ; on this principal, the weight of the air, 
which would fill the whole ſpace compreſſed by 
the terreſtrial globe, would be equal to a cylin- 
der of mercury, whoſe baſe is equal to the ſur- 
face of the earth, and whoſe height coritiins as 
many times 3 lines, as that ſpace contains orbs 
of equal weight with that of the 36 farhoms, 
wherein M. de la Hite made his experiment. Now 
the number of theſe orbs may be ſo great, that 
the cylinder ſhall vaſtly ſurpaſs the magnitude of 
the terreſtrial globe, as may be eaſily proved; for 
taking for inſtance the denſity of gold, which 
is known to be the heavieſt of all bodies, and 
to be no leſs than 14630 times heavier than air 
in our orb, it will be caſy. to gather, that this 
air will be reduced to the fame denfity as gold, 
by a column of mercury, containing 14630 times 
28 inches, that is, 409640 inches, fince in this 
caſe, the bulks of air will be in the reciptocal ra- 
tio of the weights they are preſſed withal, accord- 
B ing to M. Mariotte's experiments and our on; 
Lo and theſe 409640 inches will expreſs the height 
0 of the barometer in the orb, where the air Was 
| reduced to the farhe denſity as gold, and the 
number 2 lines % e, the thickneſs'to which 
the 36 fathoms of our orb would be reduced, 
that is, ſuch thickneſs of an orb in that part, 
would be as heavy as ours ; fo that *tis/evident alt 
the other lower orbs of air, of the fame thick- 
neſs, would weigh confiderably more than, if 
they were mercury ; now to learn the number 
of theſe orbs, we need only caſt an eye Tu 
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the following table, which contains reductlons of 
the thickneſs of ſeveral orbs of air, equal in 
weight with our own, by different heights of 
mercury, which in theſe orbs would be thoſe of 
the barometer, with their number and the dept 
they are to be below ours. 

The orb on the, ſurface of the earth, preſſed 
by * inches of mercury, being 36 fathoms 
thic | 

The 32d orb, 992 fathoms below the Giſt, being 
preſſed by 36 inches of mercury, will only be 
28 fathoms thick. _ 

The 68th orb, 1899 fathoms below the firſt, 
being preſſed by 45 inches of mercury, would 
only be 22 fachoms, 2 feet, + Inches, 9 lines, 2 
Fe one 
The 136th orb, 3213 a deep, we 
by 62 inches of mercury, will only be 16 fa- 
thoms, 1 foot, 6 inches, 7 lines thick. _ 
The 272d orb, 3026 fathoms below the firſt, 
being preſſed by 96 inches of mercury, would 
only be 10 fathom 3 feet thick. _ 

The 544th orb, 7312 fathoms below the firſt, 
being preſſed by 164 inches of EreurFs would 
only be 6. fathom, 10 inches, 6 lines . 
The 1092d orb, 9850 fathoms below the firſt, 
being preſſed by 301 inches of mercury, would 
be 3 a 2 arg I inch, 1 line 35%, | 


£058 


nts 16 681k orb, 1 5492 fathoms below the 
firſt, being preſſed by 1120 inches of Fu. 


ry, would mat de 5 Tt 4 InP i 9 lines . 11 0 
thick. | Sr det ws 
+: thy 3 „ ho 
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The 8736th orb, 18404 fathoms below the 
firſt, being preſſed by 221 2 inches of mercury 
would only. be 2 ey 8 inches. We aden 4246 
thick. 515 
The 174 52d ps 21 196 ahd. below the 
firſt, which 'is that where cork would be ſu- 
ſtained, being preſſed by 4396 inches of mer- 
cury, would only be 13 inches, y Wan 439 
thick. 

The 58960th orb. 28595 farbotns below the 

firſt, which is that where oil would be ſuſtain'd, 
being preſs] by 19768 inches of — would 
only be 3 inches, 8 lines, %% thick. 
The 82208th orb, 28744 fithoms below. the 
firſt, which is that where wax would float, being 
preſſed by 20580 ao of mercury, would 7” 
be 3 inches, 6 lines &5;52, thick. 

The 84 112th orb, 28836 fathoms Nele the 
firſt, which is that Where wine would be ſuſtain'd, 
being preſsd by 21056 inches of mereury} would 
only be 3 inches, 5 lines A&45 thick. | 
The 86128th orb, 28929 fathoms below the 
firſt, which is that where water would be ſuſtain'd, 
being preſſed by 21550 A of — would. 
only te 3 inches, 4 lines, e thick. 

The 1248 80th orb, 30408 fathoms: below ths 
5 firſt, which is that where honey would-be'ſuſtain'd, 
being preſſed by 31248 inches of mercury, would 
only te 2 inches, 3 lines 32245 thick. 
The 638064th orb, 39910 fathoms below 
the firſt, which is that Where tin would be 
ſuſtain'd, being preſſed by 159544 inches of 
mercury, would only be 5 lines #222, thick. 
I be 689808th orb, 40208 fathoms below the 

firſt. which is, that where iron wauld be ſuſtain'd, 
eing preſſed by 172480 inches of mercury, would 
cnly be5 lines 10 "2556" thick, Th 
| The 


- 


ROYAL AcAD EM of Sesseln 69 


The 776048th orb, 40708 fathoms below the 
firſt which is that where copper would be ſuſ- 
pended, being preſſed by 194040 inches of mer- 
cury, would only be 4 lines e thick. 
The 890960oth orb, 41 202 fathoms below the 
firſt, where ſilver world be ſuſtained; being 
preſſed by 222768 inches of n would 
only be 3 lines #243524: thick. 

The 991648th orb, 41351 fathbmg below 
the firſt, where lead may be ſuſtain'd, being 
preſſed by 247940 inches of mercury, would 
only be 3 lines 2273524 thiccc. 

The 117232 8th orb, 42781 fathoms below 
the firſt, which is that where mercury would 
be ſuſtained, being preſſed by 293160 inches 
of 3 would only be 2 Hoes 237158 
thic 

Laſtly the 163 448th andy 43 528 fathonis be- 
low the firſt, which is that where gold would 
be ſuſtained, being preſſed by 409640 inches 
of mercury, would only be 2 lines 522; thick. 

It muſt be obſerved, that tho? in this table, the 
orb, where mercury ſhould be ſuſtained, is faid tobe 
3 lines thick and upwards; yet, in reality, it muſt 
not be ſo much. The reaſon is, that the experi- 
ment upon which the calculus of this table is 
founded, were made by ſeveral perſons; ſome of 
whom found the weight of air to that of mer- 

cury, as I co 10800; and others, as 1 to 10470, 
in lieu of which ratios, it may be proper to take 

that of 1 to 10368, which is the mean between 
the other 2, and correſponds exactly to that of 
3 lines to 36 fathoms; beſides, that this laſt is 
much more commodious for calculation. On 
this footing, the orb, where mercury would be 
ſuſtained, would only be the 1161 ioꝶth its depth 
pelow ours 41931 ee and the number of 
inches 


7 The Hisron v ond ll xorg of the 5 
inches of mercury, it would be preſſed by 


290276. 

As to the ratios of air to other bodies expoſed 
in this table, they were found from the ratio of 
1 to 770, which! is that found by M. de la Hire 
between the weights of air and — and a table 
of weights given by M. Blondel in his mechanicks ; 
that of cork was found by experiment, the heights 
of mercùry expreſſed in the table being to each 
other, as the numbers which expreſs them divided 
by 28, we need not here give thoſe ratios, whereof 
theſe ſame numbers are the equimultiples. 


You may now clearly perceive, . that at 43 528 


fathoms depth, the air would be at leaſt 4 hea- 


vier than mercury, we ſay at leaſt, by reaſon 
the depths aſſigned to theſe orbs, are rather too 
great — too little. Dr. Halley, in the place 
already quoted, ſhews, that theſe depths are re- 
preſented by ſpaces, comprehended between a 
n line, its aſy mptote, and 2 perpendicu- 
lars to the aſymptote, repreſenting the produc- 
tions of the — bulk of air by heights of mer- 
cury, whereof the part of the aſy mptote, compre- 
hended between ſuch perpendiculars, is the diffe- 
rence 3 whereas for the eaſier calculating, we 
have here ſuppoſed the hyperbolical ſide of. this 
ſpace to be a right line, which gives thoſe depths 
ſormewhat greater than they ſhould be, though 
the difference is not very conſiderable. 

Now this depth of 43528 fathoms is only the | 


| 4th part of the ſemi- diameter of the earth, which 
would contain many millions of millions more 
orbs, equal in weight with ours; Goppobing, that 


the denſity of the air as not limited to that of the 
heavieſt bodies known among us. beyond this 
depth, that vaſt ſphere of . 1538 fathoms in 
diameter ſtill remaining of the terreſtrial globe, 

may 


4 
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may only be full of air prodigiouſly condemned, 
and vaſtly heavier than the heavieſt oſs on the 
ſurface of the earth. hid ts { 
But we have Nen by the pekte re- 
lited in the memoirs of 1702, that the mort 
the air is compreſſed, the more will the ſame de- 
gree of heat increaſe the force of its ſpring, and 
render it capable of the greater effect; that the 
heat, for inſtance, of boiling water will increaſe 
the force of this ſpring beyond what it is in the 
degree of heat, which, in our elner is called 
temperate, hy a quantity equal to 3 of the weight 
it is preſſed withal, which is enough to induce us 
to believe, that a degree of heat, which, in our 
orb, is only capable of a very moderate WY 
becomes capable of a very violent one in the 
lower orbs; and as there are degrees of heat in 
nature, vaſtly greater than that of boiling Water, 
tis poſſible, there may be ſome, whoſe violence 
hes thus aſſiſted by the weight of the air, 
may be more than ſufficient to break and over- 
turn this ſolid orb 4.3528 fathoms thick, wherein 
all the bodies we are acquainted of are contained, 
and whoſe weight, however enormous it may 
ſeem, is only a trifle in compariſon of the reſt. 
But if it be obvious, what effect heat would 
produce in theſe lower orbs, we do not ſo eaſily 
conceive, how it could be communicated thither 
otherwiſe than by deſcending through the uppet 
orbs, for want of other ities 4 ſince the air of 
theſe otbs being extremely condenſed, can only 
contain very few particles of fire in its intervals; 
and that as this condenſation grows excefiive to- 
wards the centre of the earth, it mutt be almoſt 


wholly void'of air in that part. This ſentiment 
'ris true, ſtands quite oppoſite to that of M. DG 
aries, and to the ſyſtem of che central * 
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gree of heat of air in winter, would extend from 
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but this alone ſhould not make it be difcarded,. [ 
till by other experiments, more convincing than | 
thoſe we here go upon, it be ſhewn erroneous. 


V. Remarks on the table of the degrees of heat 
in the philoſophical tranſactions, for April 
1701, read by M. Geoffroy in the aſſembly 
on Tueſday, July 24, 1703. by M. A- 
montons * ; franſlated by Mr. Chambers. 


As to the firſt article, we do not fee why the 
author ſhould fix the firſt degrees of heat and 
cold to the moment when water begins to freeze, 
ſince there are other liquors which freeze more 
or leſs readily than water, and which might have 
had preference thereto; nor do we ſee, what could 
oblige him to make the diſtinction of hot and 
cold degrees, ſince every quantity of heat may 


be called either hot or cold, according as it 1s 
compared, either to extreme cold or intenſe heat. 


The degree of cold, for inſtance, where water 
congeals, being a conſiderable degree of heat, 
when compared to extreme cold; be this as it. 
will, the degree of heat, which the author lays 
down as the firſt in his ſcale, is the fame, as 
that marked on my thermometer for 51 inches, 
6 lines; and that which he calls 34 degrees and 
2, which he ſays, boiling water cannot paſs, is 
that marked on my thermometer at 73 inches; 
ſo that if from theſe 73 inches, we fubſtract 31 
inches and +, the difference will be 21 inches 2, 
which being divided by 34 4, will give 7 lines 
2+ of my thermometer for each degree of this 


author. On this footing, what he calls the de- 


2 _ oF 1 
51 inches and +, to 52 inches, 8 lines 24. 
MAug. 1703. 5 » 
3 7 3 _ 
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What he. calls the degree of heat of the air in 
Tring and autumn, would extend from 8 in 
ches, 8 lines 25.5 to 5g inches, 11 lines 23, and 
his temperate would be at 53 inches, 4. lines 23, 
which is 7 lines 34 below ours, that is, below 
the temperature of the vaults of the obſervatory. 
What he calls the degree of heat of ſummer's 
air, extends from 53 inches, 11 lines 25, to 35 
inches, 10 lines on which is 2. inches, 9 lines 37 
below our gr heat, and the whole compaſs 
which he . the variations of air, between 
the heats of ſummer and winter, is only 3 inches, 
8 lines 255 whereas with us, it is found 5 inches, 
computing, as he has done, from the degree 
wherein water freezes, which is far from being 
the utmoſt degree of cold felt in our climate, any 
more than 56 inches, 6 lines, are the greateſt 
heat. The whole extent of this difference being 
uſually in the open air, and without ſun about 8 
inches, which e us to think, that the au- 
thor made His obſervations in 4 cloſe place, and 
comparing his temperate with ours, it readily 
appears, that his obfervations werè made in the 
colder climate. Twere to be wiſhed, the author 
had told us ſomething hereof, and had expreſſed 
the ſubterranedus terfperative or the yes 'of his 
obſervations, ' 109. 2 
The degree; Which he eil the Aber of: heat 
of noon-tide*air in the month of July, and which 
probably determined with Him the heat of the air 
in the ſummer's ſolſtice, is much below) that 
found ' here, his only reaching to 35 inches, Nr 
lines Z,, and ours to upwards of 38 inches. 
Tue degree, which he calls the greateſt deyres 
of heat; that the thermometer is capable of receiv<: 
ing from the natural heat of the human body, cor- 
reſponds to 58 inches, 1 1 lines ; of my thermo- 
meter; and the experiments I have made on this 
Vor. II. Ne. 14. L head, 
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head, would convince me he had determined it 
very accurately, if it were not certain, that an 
natural heat is always the ſame both in ſummer | 
and winter, - 
When the cena ſtood at 29 inches, 5 
lines, ſeveral perſons, whoſe pulſes were as under- 
mentioned, made the thermometer riſe by the 
heat of their hands, to the heights TO 1 
the other columa. 


2 


Pulſe in @ minute. - Heights of the — F 


Lou — —58 inch. 6 lin. 
3 8 58—3 e 
2 — —58—5 


ore of theſe —_— putting the thermometer : 
in his mouth, could not make 1 it riſe higher than 
by the heat of his hand. By the way, it 
may be obſerved, that the pulſation of the arteries 
bears no relation to the natural heat, and that the 
one cannot be eſtimated from the other. 
As to the 7th and 8th article, whoſe degrees of 
heat, as they are marked, correſpond, viz. the 
7th to 60 inches, 8 lines of my thermometer, 
and the Sth to 62 inches, 1 line; it doth not 
appear, that any thing certain can be determined 
thereon, by reaſon that all men are not equally 
ſenſible, and I have had much ado to keep my 
hand any time in the bath of the 7th article, 
when my ſervants ſupported that of the eighth. 
For a conſiderable while the degree of heat, where 


the bath er en to me hot nor cold, 
Was 
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Was. 58 inches, 5 lines, which is preciſely that to 
which the-heat of my hand would make the ther- 
mometer riſez the thermometer then ſanding at 
56, inches. 
The degree of heat of a bath, bein melted 
wax poured therein begins to fix and looſe its 
tranſparence, was found the ſame as the author 
has repreſented it, and correſponds to 64 inches, 
1 line, with my thermometer. The de- 
gree of heat of a bath, wherein he ſays a piece 
of wax will melt, anſwers to 66 inches, 5 lines 5 
of my thermometer; but in my experiment, a 
piece of white wax, 10 or 12 grains heavy. 
would not melt intirely in water lower than 67 
inches, 3 lines. A piece of tallow, of the 
ſame weight, melted at 61 inches, 10 lines, and 
2 piece of butter at 59 inches, 9 lines. 
As to the 2d column of his table, which con- 
tains the ſame degrees of heat in a geometrical 
expreſſion, it ſeems to be founded upon a falſe 
principle, which is, that water beginning to freeze 
has no degree of heat; whereas we find ſeveral' 
other bodies, whoſe heat ſuffices to maintain their 
fluidity all that time; and thus ſo far is the heat 
of boiling water from being almoſt triple of 
the natural heat, or the degree of fuſion of wax 
double thereof; that *ris more probable thoſe de- 
grees of heat are only to each other, as the num- 
bers 59 E, 66 3, and 73, which expreſs the force 
of the ſpring of the air, occaſioned by thoſe de- 
grees of heat, when it has not liberty to extend, 
but is preſſed in the boiling water with 7 3 inches 
of mercury. 
What the author ſays of the hot i iron, 3 
with he found the degrees of heat, which could 
not be had by the thermometer, is not very in- 


telligible : his words. are, Calor quem ferrum ca- 
3 lefactun 
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lefattum, corporibus frigidis fibi: contiguis, data 
tempore communicat ; boc eft, calar, quem — N 
dato tempore mittit, «ji us cater tatus ferri ; which 
is certainly to be underſtood of the heat remains + 
ing; and all we can conceive to be meant by it is, 
that the quantity of heat it communicates in a cer«" 
tain time, is equal to what is left; ſo that a hot 
iron, which, in a certain time, had loſt 4 its 
heat, would only looſe 4 of that 4, that is a 4 in 
a ſecond time, equal to the firſt; an 8th in a third 
time; a 16th in a 4th time, and ſo of the reſt: 

but this reaſoning ſeems to ſuppoſe, without 
any grounds, that the ratio of two to one reigns 
continually in this decreaſing progreſſion, whereas 
any ather ratio, as of 3 to 1, or 4 to1, may e- 
qually obtain, according as the air which ſur- 
rounds the iron, and to which it communicates 
its heat, is more or leſs cold or as the iron is 
more or leſs hot, and the times of cooling longer 
or ſhorter ; all which circumſtances may be diver- 
ſified to infinity, and will occaſion a like diverſity in 
the ratios of the progreſſion, whoſe terms are to 

expreſs the different degrees of heat. So that to 

make uſe of this method to advantage, we ſhould 
have as many tables of logarithms, as there may 
be different geometrical progreſſions; add that 
we are not afraid that the air, which continually 
ſucceeds around the hot iron all the time of its 
cooling, is of the ſame temperature, not to mention 
the neceſſity of ſuſtaining this hot iron by ſome 

body, to which it will mende more or leſss 
of its heat, as ſuch body is more or leſs cold, or 
its maſs greater or ſmaller. —— Being unable, 
therefore, to determine any thing preciſely in this 
manner, I made uſe of another. 

I put a bar of iron 59 inches long, and: 3 


ing 30 lb, almoſt upright upon charcoal in a fur- 
* 


* 
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nace, where there might be the value of a buſhel, 
which done, I lighted the charcoal, and took, 
care to add the quantity of another buſhel, and. 
two. ſeveral times in proportion, as the other 
waſted ; and when the iron was heated, ſo that 
the lower end was quite white hot, it ceaſed to 
be red at the diſtance of 5 or 6 inches, and at the 
diſtance of 42 inches, was juſt ſufficient to put 
butter in fuſion, Upon this 1 laid it down hori- 
zontally, with the bot end on the fire, and the o- 
ther ſupported by a piece of wood, and laying, 
the following matters on it as carefully as I could, 
I found that thin glaſs would melt at 4 inches * 
from the lower — 5 

Lead at 8 inches 1; ; gunpowder kindled i in the 
ſame place, 

Tin melted at 11 inches, © 

Solder made on three parts of lead, two of tin, 
at 12 inches. ö 

Drops of water boiled at 22 inches. 

Virgin wax melted, at 30 inches 8 lines. 

Tallow at 39 inches. g 

And butter, as already mae at 42 kg | 

Now if we conſider that the ſpaces on this bar, 
e between the boiling water, the fu- 
ſion of wax, tallow, and that of butter, are to 
each other as the ſpaces marked on my thermo- 
meter, between the ſame degrees of heat; it will 
calily appear, how all the other degrees of heat, 
found by means of the bar, may be reduced into 
degrees of my thermometer. This I have effected 
In the 3 table, where on the one ſide are 
found all the degrees of heat, which I have learned 
by my own experiments; and on the other, thoſe 
delivered in the philoſophical tranſactions, both of 
them reduced into degrees of my thermometer, 


chat they may be the eaſier compar'd 1 | 
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All that here remains, is to examine what the 
author has ſaid of the rarefactions of air, linſesct 
oil, and ſpirit of wine, with regard to which 
he ſeems to have been groſly overſeen, at leaſt 
there is a wide difference between us on this head, 
as well as in the experiments with the red-hot A 
iron. The rarefaction of air, ſays he, under an 
equal degree of heat, was ten times greater than 
the rarefaction of the oil; and the rarefaction of 


oil, almoſt fifteen times greater than _ of ſpirit: | 


of wine. 
On this footing the rarefaction of air ſhould be 5 


150 times greater than that of ſpirit of wine, un- 
der the ſame degree of heat, which J have found 


true by experiment; for in my air thermometer, 


its bulk at the time when water freezes, is to its 
bulk in boiling water, as 148 33, to 149 43, 
in the author's thermometer, made with linſeed 
oil. Theſe bulks are to each other, as 10000 to 
10705, or as 14 to 15; and in my ſpirit of 
wine thermometer, theſe ſame bulks are.to each 
other as 472 to 515, or as 11 to 12 3 now theſe 


augmentations of bulk; 118, 45 fr; are to each 


other as the numbers 77, 814, and 1036, where 


we find, that inſtead of the air's rarefaction, un- 


der an equal degree of heat, being ten times 
greater than that of linſeed oil, it appears by 
this experiment, 10 times and 3 ſmaller, and 14 
times ſmaller than that of ſpirit of wine, which 
is far from being 150 times greater than that of 
ſpirit of wine; *cis true, the author does not tell 
us in what manner he obſerved this great rare- 
faction of air, and that in my experiment, with 
the air thermometer, the air is not only continu- 
ally preſſed with the weight of the atmoſphere, 
but in the time of freezing, compreſſed like- 
wiſe with a column of mercury, 23 inches and 


— 
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1 high, which in all amounts to 51 inches and 
J; and that this column is continually increaſing, 
ſo that when the water boils, the column is 73 
inches high; but. ſuppoſing the air were only 
preſſed by the weight of the atmoſphere, its 
bulk, according to M. Mariotte's experiment, 
could only be increas'd in the ratio of 103 to 
146; in which caſe, our rarefactions would be 
to each other as the number 4757, 8 14, 1036; 
where it may be obſerved, that the rarefaction of 
air, under an equal heat, can at moſt only be 5 
times greater than that of ſpirit of wine. As to 
the rarefaction of linſeed Oil, ſo far is it from 
being 15 times greater than that of ſpirit of wine, 
that it evidently appears, by the above experi- 
ments, to be leſs than that of ſpirit of wine, or 
even of brandy, for our ſpirit was no more in the 
ratio of 8 14 to 136. | | 
A ſcale of ſeveral degrees of heat, found both 
by the reſiſtance of the thermometer, and of red- 
hot iron, compared with thoſe in the philoſophi- 
cal tranſactions, for April 1701, both the one 
and the other, expreſgd by the number of inches 
and lines of mercury high, which ſuch degrees of 
heat would enable the air incloſed in a glaſs ther- 
mometer to ſuſtain ; ſuppoſing this height ſu- 
ſtain'd in boiling water, preſſed by the atmo- 


ſphere, to be 73 inches. 
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the bath, wherein my 
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Degree of heat 5 a 
bath, wherein a piece 
of wax, remains in 
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bath, wherein a piece 
a tallow melts. 


lition. 
Degree of beak: Py A 


Degree of heat of l 


bath, wherein a Ae 


of butter. meltss. 
Degree of heat which 


makes water boa]; and 
| beyond which! it cannot 5 


go. 0 1 .v n ; 
Degree Mey 


We A: e wa 


2 parts of lead, 3 of 


tin, and 5: of biſmuth 
tuſed, begin to harden | 
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Roy at; Aba 1 ur else. TT 


. Ol red-hot 7 iron 


cooling, ceaſes to make 
drops of hot water, 
thrown: thereon, boil. 


Degree of heat, 
wherein the ſame red- 
hot iron cęaſes to make 


drops of cold water 
boil. | 


The ſmalleſt degree 
of heat, wherein a mix- 


Vol. II. 7 i M. 


tyre 


129 
0 I : 
* 
» * 
} os 
+3 =. 
2 %Þa a0 
q F ih Bs 
i# 3 l 
3 
. 
2 > 
* ? n 
4 oF b. TS 
5 1 4 
N 
5 3 
. * 4 bs 
* * oy 
7 TS - 
2 . a7 
: 
* = 8 
7 » 3H <2 
* 3 
4 8 
7 
= 2 e 
Fr 
8 
„ EE ; 
4 \ Þ 
„ i * 7 * 
£ ; 
Fr 
35 42h 
is 
4 . 
2 275 
& 13 n 
7 7 
1 -—_—— 
7 \ 
372758 
Fr 
3 . 
E. 
1 44 ki 
has | £9 a; 
8 
25 
81 
E 
k * 1 "C5 
= 414 5 
4 $5 
1 * 
1 \ + 
3s $$--24 
* r 
11 
5 7 . 
5 . 
* EX 
* 1 2 # = 
1 1 5 2 
8 7 L 
424 433247 
t 
ph; 45 8 
4 # . 
. £ 
; Ms. " 
* 4 K 
- „ 
1 * 1 
51 ads 
of r 
FE 
W 
Pe... 
, 7 
1 8 
a 
. 
2 
1 
N 
1 7 
ln 
„ oB (257 30h 
I +7 
Be, 4 (52 5 
. C4 2 T 
. 
en 1 
N 
ME 21. 
; . 
= TH 
- * 5 
1 4 
\ = 7% 4» 
1 
5 7 8 2 
4 4c 
ad 3 n P 
Ly LEI 
OI 
. $5 4. 
Fans 
1 , . 
44 
* 
Nie 
1 4 1 ; 
-3® ; Phd > ö 
i - 4 4 
1 Js * 
. 0 
N 
r 
= ; 7 
3 2288 
„ 
ae 
40 2 
"pos 10 
: 145 $a 
Fx ? : 1 
#1 4 FFF 
4 38 = 
$4 
+4 3) 13 
43.4 23335 thay 
e 
29 1 
__ TO £ 2985 
VII 5 
> 3 
* 8 
\ (285+ 
- ? z4 
: Fre 
7» 3.99 
43S Ii 
. 

; „ 

1 CE 

: - 

. 1 

2 9 
11 * 
. £ 
14 N. 
51 1184 
+6 50 * . 
1 EIT 5 
538 v 
+ B+ ++ BE ; 
: 5 = 
3 p 
7 _ 
i 74 7 
71 
Reg 
7 1 
77 
* n 
4 . 

Fa KF 

4 0 £3 Yd 

5 $4 E 

n i - 

$3 **- ö 

1 | R » 

15 4 , 

$441 7 

N. 1 
1 : 
$9? 22h (© 
2 . 4 

1 7 

1 137 

* * 

16 N [ 

4 * * 

1 1 7 

„ : 

173141821 27 : 

- we 
4 TIE? * 

$338 £36. 54%, 0 
14 {4+ | 

14 4 »: 44 
FISTS 5 

| 8 

41% 147 4 

9 1 . 

1 5 
$44: $55 5800 ; 

4 . 

. þ 4 5 

l $24) 

1 * : 

14 F 
TRAD ©: 
F744 & 

#4 we 4538 

3 | * is 

. 55 : 

11 H * 
1 F 
— J 

T : 4 

+ 4 27 

1 71 
4 149% 4 

: . - 
ty. £25 508 U 

15 
En 
Nin 

R 
p : >. 
T2 G by + ET T5 
3, v1 AP: T7 

ST 0556070508 

l r= 4 7 
ts 71 A 
14 Lk. 

I&.+ 8 f 
13.4188 F 
arr & 
We 
1110 1 

+ : 4 33 
77 S360 
3 ti 3 2 
1 4 57 : 
Het: 3TH : 

l 1 

Han i 
$1 . 
Mine 
41. 2s 

x <8 175588 
- * 
EST 

: L : 

1 1 n 
. 
11 — : * 
Et : y A 
F js 5296 5 
1F ; [TH 
3 +454 

„ 
4 5 73 
* 19 
5 * 

. 

"+27 

- 5 » 3 

4 I T3 4 4 

ie. e 

9114 1 

75 ; 7 

I 3 8 

1 F 

. ! »+1 34 

+ A 2 & * tg '# * 

1 +73 7 
. 


wh 
= «259 * 


— 
> 


_— hes op 
7 — — 
8 
— 
. 
as — 4 — 
mnt ot 
« 4 © 
+9 <=XL 
* — 4d 


2 The Hisronr and MrNofxs of the, 


27— © 


102 0 


ture of 1 part of lead, 
4 of tin, and 5 of diſ⸗ 
muth, melt and remain 
fluid. 

The ſmalleſt degree 
of heat, 8 mix- 
ture of equal 8 of 
tin and biſmut * 
This mixture fixes as 

It cools. | 

The degree of heat 
capable of melting a 
mixture of 2 parts of 
tin, and 1 of biſmuth; 


as well as a mixture of 


3 parts of tin, and 2 of 
lead; and wherein the 


mixtures of 5 parts of 


tin and 2 of biſmuth, 
and of equal parts of 
lead and biſmuth, fix. 
The ſmalleſt degree 
of heat, wherein a mix- 


ture of 1 part of biſ- 


muth, and 8 parts of 
tin, is capable of fuſing. 
The degree of heat, 
which puts tin in fu- 
ſion. 30-4 
The degree of heat 


which melts biſmuth ; 


as alſo the mixture of 
4 parts of lead and 1 
of tin; and wherein the 
mixture of 5 parts of 


lead and 1 of tin, fixes 


again, 
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The ſmalleſt degree 


111— 4 ofheat, which melts lead, 


parts of lead and 2 a 
tin melted, at 


The degree of heat, 
which puts glaſs i in fo 
ſion. 

The ſame is the de- 


gree of heat of red-hot 


iron. 
The heat of a large 


charcoal fire, which 


turned iron extremely 
red, and made it ſcale. 

Gun-powder took 
fire with the fame de- 


gree of heat as melted : 
lead. 


Solder made of 3 


The degree of heat, 
wherein burnt bodies 


_ctaſe ſhining in the 
dark, and wherein heat- 
ed bodies begin to yield 
a little light, but ſo 


weak, as hardly to be 


receivable. | 
The fame degree of 


: heat will melt a. mix- 


ture of equal parts of 


tin and regulus martis. 
At the ſame degree | 


of heat, a mixture of 


7 parts of biſmuth, and 


4 parts of regulus mar- 


* melted together, be- 


gan to fix. 
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136— 3 


151—10 


171— 2 


176— I 
18 113 


The degree of heat, 
wherein. burnt bodies 
afford light in the dark, 
but none in the crepuſ- 
culum. 

At this degree of | 
heat, the mixture of 
2 parts of regulus mar- 


tis, and 1 part of biſ- 
muth melted together, 


tet „„ 

The ſame befel a 
mixture of 33 parts of 
regulus martis and 1 of 
tin. 

The . of heat, 
wherein melted regulus 
martis fixes. 
The degree of heat, 
wherein burnt bodies 
afford light in the cre- 
puſculum immediately 
after the ſun's riſing 
or ſetting, and none, 
or very little in the 
open day 

The degree of beat 


of a little ſea-coal fire 


without blowing, as al- 


ſo the heat of iron turn- 


ed as red as it could be 

in this fire. 1 
Degrees of beat 

of a moderate wood 


fire. 
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. Bari cal experi ments made u ad ſo 
veral mountains 2 France, 2 M. Ma- 
raldi? ? 


In a journey that we hy" with Meſſ. Caſfii, 


Chazelles, and Coupler, under the direction of 


M. Caſſini, for the determination of the meri- 
dian, we made ſome barometrical experiments on 
ſeveral mountains of Auvergne, Languedoc, and 
Rouſſillon, the heights of which above the ſur- 
face of the ſea, we meaſured geometrically. Theſe 
new experiments, which were made at much 
greater heights than any that were taken before, 
may ſerve to ſhew the properties and extent of 
the air, and how much it is rarefied at different 
heights from the ſurface of the earth. 
We ſhall not here relate the particulars of the 
operations and calculations, which we were o- 
bliged to make, in order to find the height of 
theſe mountains. It will be ſufficient to ſay, 
that having determined their diſtances, with re- 
gard to the points contained in the triangles of 
the meridian, we have at the ſame time obſerved 
their apparent heights, with regard to each other, 
and that we have made theſe operations by a 
' ſeries of uninterrupted obſervations from the moun- 
tains of Berri to the ſea-coaſt of Rouſſillon. Then 
having obſerved the apparent height of ſome of 
the ſame mountains, and knowing their diſtance 
with the ſemi-diameter of the earth, we deter- 
mined the' perpendicular height above the level 
of the ſea; and we concluded the perpendicular 
height of thoſe which we did not ſee from the 
ſca-coaſt, by the difference of the heights which 


Nov. 14, 170g. 
had 


% 
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had been obſerved between theſe mountains, and | 


the reſt, which had been already known. 
To follow ſome order in the report of theſe 
experiments, we ſhall begin with the compariſon 
of the obſervations made on the barometer at the 
fame time, at Colioure, a town of Rouſſillon, and 
at the obſervatory, in the weſtern tower of the 
Ereat hall. This compariſon ſerves to know the 
ifferent height at which the barometer keeps at 
the {ame time in theſe two different places, to de- 
termine the height of the obſervatory above the 
ſurface of the Mediterranean ; and conſequently 
to know by the obſervations made at the obſer- 
vatory, what the height of the quickſilver was at 
the ſea-coaft during the time of our making the 
obſervations on the mountains, when we could 
not make them at the ſame time at the fea-coaſt. 
During our ſtay at Colioure, from Feb. 19, to 


March 12, of the year 1701, to make the nece. 


fary obſervations for the meridian, we placed the 
barometer in a houſe, ſituated on a rock by the 
ſea-ſide, in a place that was elevated 69 feet a- 
bove the level of the ſea. By the compariſon of 
theſe obſervations made during one month, we 
find, that at Colioure the quickſilver was uſually 
3 lines 2 bigher than at the obſervatory, If we 
fuppoſe the | height of the air, which agrees to a 
line of quickſilver at the ſea-ſide, to be 10 toiſes, 
as M. Mariotte ſuppoſes i it, in his ſecond effay on 
the nature of the air, by the difference of the 


height of the quickſilver, obſerved at the ſame _ 


time at the obſervatory and at Colioure, of 3 
lines and =, we ſhall have the great hall of the 


obſervatory more elevated than Colioure, by 33 


toiſes and 4 3; which being added to 11 toiſes + 

difference of height, between the levelof the ſea, 

and the place where the barometer was obſerved, 
make 
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make the great hall of the obſervatory 45 toiſes 
higher than the Mediterranean, and the height of 
the quickſilver leſs by 4 lines 7 at the obſervatory, 
than at the ſea-ſide. This height of the hall 
of the obſervatory differs but one toiſe from that 
which M. Picard has determined of the level of 
the ocean, which thereby appears to be the ſame 
level with that of the Mediterranean. ae, 

After theſe obſervations made at Colioure, we 
carried the barometer upon a ſummit of the moun- 
- tains near Roufillon, called la Meſſane, the height 
of which above the ſurface of the ſea was mea- 
ſured geometrically 408 toiſes. On this moun- 
tain we found the height of the barometer 25 in- 
ches, 5 lines. We had fonnd it ſome hours be- 
fore at Colioure juſt 28 inches. The difference 
is 2 inches, 7 lines; to which, if we add 1 line 
65 for the height of the place where the barome- 
ter was, we ſhall have 32 lines diminution of the 
quickſilver for the height of 408 toiſes. oY 

We made another experiment with the baro- 
meter on the top of Bugarach, a mountain of 
Languedoc, the height of which above the level 
of the ſea, has been determined three different 
ways to be 648 toiſes. The barometer. on the 
top of the mountain held ſuſpended at 23 inches, 
8 lines 4, at the ſame time that it held at the ob- 
fervatory at 27 inches, 3 lines; to which, if we 

add 4 lines 2, which are due to the height of the 
obſervatory, above the level of the ſea, we fnhalt 
have the height of the quickſilver reduced to the 
ſame level of 27 inches, 7 lines; the difference 
of which, from 23 inches, 8 lines +, is 46 lines 2, 

which anſwer the height of 648 toiſes. 
In October, we obſerved on the top of the 
mountain of la Cofta, near the Mont d'Or, in 
Auvergne, the height of the quickſilver to be 
8 | | ; 2.3 


„5 
42 
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2 3 inches, 4 lines. It was obſerved the fame. 
day at Paris to be 27 inches, 10 lines, the diffe- 
rence of which is 4 inches, 6 lines; to which, if 
we add 4 lines =, due to the height of the obſer- 
vatory above the level of the ſea, we ſhall-have 4 
inches, 10, lines, for 8 50 toiſes, which the top 
of this mountain is elevated above che ſurface of 
the ſea. | 
From la Coſta, and Tween other paints. of the 
meridian, we ſee the Puy Domme, a famous moun- 
tain near C lermont, in Auvergne, by the barome- 
trical experiment, which M. Perier made on its 
ſummit; which is alſo related in M. Paſcbal's 
Traité de P Equilibre des Liqueurs, This obſer- 
vation, which is the firſt that was known. to be 
made on this ſubject, and is conſiderable for the 
great variation of the quickſilver, from the foot of 
the mountain to the ſummit, was indeed ſufficient 
to prove, as was propoſed, that the preſſure and 
weight of the air, are the cauſe of the ſuſpenſion | 
of the quickſilver ; but it would, ſerve but im- 
perfectly to find the height of the atmoſphere, as 
has ſince been attempted, becauſe the. height X 


the mountain above Clermont, was determined 


only by gueſs, and its height above the ſurface 
of the ſea was entirely unknown. By the ſame 
method that we. have uſed to find the height of 
other mountains, we have ſupplied the principal 
circumſtance that was wanting in this obſerva- 
tion, having determined its height above the las 
vel of the ſea, to be 8 10 toiſes, 40 toiſes lower 
than the mountain of Ja Cofta. . By the compa- 
riſon which we have made of M. Perier's ex- 
periments, having had regard to the different 
height of the quickſilver between Paris and 
Clermont, which reſult from the obſervations 
made a year after that of Puy Domme, and . 

T | the 
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is i op of the quickfilver from Clermont, quite 


to the top of the mountain, we find that at the 
height of 8 10 toiſes, which is the height of Dom- 
me, as we meaſured it, there would be a diminu- 
tion of 4 inches, 1 1 lines, with regard to the ſur- 
face of the ſea, which would be a line of diminu- 
tion more than we found upon Ja Coſta. | 
This difference may come from the reductions 
which we are obliged to make, as there were no 
obſervation made at Paris on the day of the ob- 
ſervations, which ſhould have been, becauſe of 
the variation which often happens in the height, 
of the quickſilver from one day to another; and 
indeed it may come from the difficulty of being 
always exact in ſuch nice experiment. 
The obſervations, which we have related, ad- 
ded to thoſe which were made in 1672, by M. 
Caffini at Notre Dame de la Garde, near Mar- 
ſeilles, and to thoſe which M. de la Hire made 10 
years afterwards upon mount Clairet, near Tou- 
lon, have ſerved us to find a rule, according to 
which the quickſilver diminiſhes at different 
heights of the air above the ſurface of the ſea, 
which agrees very well with the obſervations, and 
Sally ms CT SES 
Suppoſe, that at the ſea-coaſt the height of the 
air, agreeing with a line of quickſilver, is 61 
feet, which make 10 toiſes, 1 foot, within & 
part of M. Mariotte's hypotheſis; that the height 
agreeing with the ſecond line, is 1 foot more than 
the 15 z the third a foot more than the ſecond, 


and ſo on. 7 X 5 3 

According to this hypotheſis, from the ſurface 
of the ſea, to the height of 178 toiſes, the quick- 
ſilver ſhould fall 15 lines 3. M. Caſſini's obſer- 
vation, which was made at this height, gives 16 
lines 3. At the height of 257 toiſes, the hypo- 
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theſis makes the diminution of the quickflver 21 21 
lines 3. M. de la Hires obſervation makes it 


21 lines 2 z, At the height of 408 toiſes, accor 5 | 


ing to the calculation, the quickſilver ſhould fall 

2 lines 3, which agrees with the obſervation of 
2 Maſſane. At the height of 648 toiſes, the hy- 
ai makes the falling of the quickſilver 46. 
lines £, inſtead of 46 lines 2, according to the ob- 
ſervation of Bugarach. At the height, of 851 
toiſes, it is 57 lines 2, inſtead of 57 5, which re- 
ſults from the obſervation of la Coſta, 

By this rule, which repreſents all the obſerva- 
tions hitherto made within leſs than a line, we may 
know within a few toiſes, by the obſervation of 
the barometer, the height of a mountain, the ele- 
vation of the places of the earth above the ſur- 
face of the ſea, tho? at a great diſtance from it, 
and how far one place is elevated above another, 
to the height of near half a league above the ſur- 
face of the ſea, which is the height where our ob- 
ſervations end. . 

Following the ſame principles, and ſuppoſing | 
the height of the quickſi]ver at the ſea-coaſt to be 
28 inches, as it commonly is, we have calculated, i 
what the height of the atmoſphere ſhould be, in 
this manner. If from the height of the quick- 
ſilver, which, at the ſea-ſide, is 28 inches, or 336 
lines, you ſubſtract the half, which is 168, and 
multiply it by 337, the number of lines of the 
ſuſpenſion of the quickſilver augmented by unity,” 
and divide the product by 6, the quotient will be 
9436 toifes; which being added to 3360 toiſes, 
due to 336 lines in the proportion of 10 toiſes for 
| each, there will be 12796 toiſes, which make 6 

; ſeagues 2 z for the height of the atmoſphere. If 
we calculate i in like manner the height of the laſt 
line but one, we ſhall find that the alr, a” an- 

ſwers 
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ſwers to the greateſt height, would there be a- 
bove 6 times more rarefied, than the air is at the 
| ſea-ſi d. | 

We do not pretend to give for the exact height 
of the atmoſphere, that which we have juſt found 
by the calculation; it is an attempt that we have 
been willing to make, to ſee what reſults from 

our obſervations made at much greater heights, 
and in much greater number than what we had 
befor. 

We know how difficult it is to make a juſt 
concluſion of the meaſure which we have made 
of the reſt of the atmoſphere, which is incom- 
parably greater, even though the upper air ſhould 
be of the ſame conſtitution with that which is 
near the earth. But beſides theſe difficulties, there 
are alſo other conſiderable ones, there are others 
which may come from the variations which hap- 
pen to the barometer in the ſame country, and 
from the different variation, which i is found in 
different climates. 

For we have obſerved, that the b of the 
air varies conſiderably i in the ſame places at diffe- 
rent times; that it is uſually more heavy in fair 
ſerene weather, and lighter when it is cloudy an 
full of vapours ; which ſeems ſo oppolite to the 
judgment that we naturally make 75 it, that be- 
fore theſe experiments ſome celebrated Philoſo- 
phers made no difficult * to ſuppoſe the contrary. 

A great number of experiments made ſome 
time ago in Spain, Italy, 8 England, and com- 
pared with thoſe which we made at the ſame time 
at the obſervatory, have ſhewn, that the barome- 
ter varies in the ſame circumſtances of time; and 
what is very conſiderable, theſe variations happen 
moſt commonly on the ſame days, eſpecially 


thoſe. which are quick and ſudden, We have 
Na -˙2 
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found, that the var iations of the barometer are 
greater in the northern than in the ſouthern 


countries. We have obſerved, that in Swedew | ' 


they are , of the greateſt height of the harome- 
ter; that they are greater there than in France, 
where they are but one 7 that in France they 
are alſo greater than between the tropicks, and 
toward the equinoctial, where they do not arrive 
to 5 part. We have alſo obſeryed,. that the 


| barometer, ſituated at a little height aboye the 


ſurface of the ſea, always remained lower in the 
obſervations made near the equinoctial, than in 
Europe; ſo that if we ſuppoſe the height of the 
air above the ſurface of he quickſilyer ta he pr: 
e to its ſuſpenſion in the barometer, the 
ight of the atmoſphere would be greater to- 


wards the N. pole, than near the equator. 


To obtain more certain informations concerns 
ing the extent of the air by experiments made 


at great heights, we know none more proper 


than ſuch as ſhould be made on the Canigou, 
which is the moſt ſouthern mountain of the Py- 
reneans, where the triangles of the meridian 
are terminated. It is higher than the mountains 


of Auvergne, Languedoc, and the Fyrenæant, 


which we have obſerved. It is alſo nearer ta 
the ſea-coaſt, from whence it is ſeen, nat be- 
ing above 10 leagues from it; ſo that the ex- 
periment might be made at the lame time ON the 
ſea-coaſt and on the mountain, without having 
occaſion for any reduction. The height of the 
Canigou, above the ſurface of the ſea, meaſured 
2 different ways, has been found to be 1440 
toiſes, which are a little leſs than 4 of a league in 


perpendicular height, which, according to the 
| hypotheſis, would give 7 inches of diminution, 


waich make 5 of the greateſt elevation of the ba- 
* rometer. 
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rometer. We had determined this height, as 
well as that of ſeveral ather mountains, in the 
deſign of making barometricel experiments upon 
it; but we were not able to execute. it, becauſe 
of the great quantity of ſnow which covered 
them at the time of our hſervatiena. 
As the principal difficulty in theſe experiments 
conſiſts in knowing the height of the places 
where they are made, we have thought it proper 
to give here 2 catalogue of the principal moun- 
tains, of which we have found the height a- 
bove the ſurface of the ſea, to give an opportu- 
nity to the learned near theſe mountains, to make 
barametrical experiments upon them, and to ſee 
if the hypotheſis propoſed anſwers to thein obſer- 
vations. Ir would be of uſe allo, ta mi upon 
ſome of theſe mountains, ſome obſervations for 
the refraction of the ſtars. The experiments 
which M. Caffini had made at Marſeilles, and 
agree with thoſe which we made laſt, av ing 
yen the height of the air mueh greater than 
* which reſults from the hypotheſis; which 
he had uſed in determining the aſtronomical. re- 
fractions, gave him room to conjecture, that 
there might be ſome flujd matter diſperſed in the 
lower part of the air, and a little elevated above 
the higheſt mountains of the earth, which was 
the principal cauſe of che r of the ſtars. 
Theſe obſervations made both at the ſea-; ſide, 
and on the higheſt mountains, would ſerve to 
know whether this refractive matter, different 
from that of the air, is really in nature; where- 
as at preſent he propoſes it only as a commo- 
dious invention wy Bs een of che wan, 
tions. mm 12 
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Mountains of Auvergne.” Now 


The Puy Donne ny 
The Coſta — — 51 
The Puy de Violen⁊xßẽ.ũõn ..... 8; 
1 kn hm 0 984 
The Mont d'Or, which is the higheſt mountain 
of Auvergne - 3 an. —r030 
T * carton cpa in the Comtat of Avignon 
G AC#: $2 M6 5. 3 1 Gay. * 
4 80 x > OM ak the Pyrenzans,"- r 
The mountain of S. Bartholomew, in _ coun- 
try of Foix ———— —118f5 
The mountain of Mouſſet = — 
The i a — — mw 


. 5 


vi I. Obferveto ons en 4 a fenen Watt” U 
M. du Verney, s het 3 
Almoſt tire months ago an ox broke looſe 
four times, juſt as the butcher was going to 
knock him down. This remark is not uſeleſs, 
becauſe it ſhews, that it was no weak and faint 
animal; but on the contrary, very ſtrong and 
vigorous. When they came at laſt to open his 
head, the brain reſiſted the cleaver. The butcher 
thinking he had ſtruck againſt the iron ring, 
to which the head was faſtened, redoubled his 
* Nov. 14, 1703. 
blow, 
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firuck, A third and fourth. time, — was ; obliged 2 5 5 


to take a hammer, and. break the skull in pieces 
to get out the brain. After he had maſhed the 
ſcull with his hammer, he and his companions 
were ſurpriſed to find a great ſtone inſtead of a 
brain. They brought it to me; and I was ſtill 
more ſurpriſed than they, when I ſaw this pro- 
digy. As. all, the: parts * the ſkull had been 
broken i in pieces, it ire te for me to re- 
Place every part. 

The figure of this, brain i is ſingular, — very 
different from that of a common brain. Its 
ſurface... is all oyer uneven and rugged : not 
much unlike a piece of rock- work, The two 
great lobes, are thicker and cloſer than chey are 
naturally. Each of them has a proceſs at the up- 
per part; that of the left lobe, which proceeds 
about a finger's breadth beyond the ſurface of the 
reſt, is rounded; that of the right lobe, which 
riſes about an inch, is larger, and forms a ſort of 
ſaddle, terminated at each extremity} by a pum- 
mel, of which the hinder. one is round like a 
little button, and the other is much bigger and 
broader, and has a fort of groove in the middle. 
Theſe two eminences leave a conſiderable ſpace 
between them, which is continued down below 
the baſe, of the Kull, forming from ſpace to 
ſpace unequal cavities, of a greater or leſs big - 
neſs, of which the two more conſiderable ones 
may contain a ſmall. filberd. The lower part 
of the left lobe makes a blunt proceſs, which. 
advances. beyond that of the right-ſide... The 
different windings, which form the furrows of 
the brain, ſeem in ſome places larger than uſual, 
and alſo ſeparated, leaving ſinuoſities and depreſli- 
ons, which probably. were hollowed * the mo- 

tion 
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tion of the veſſels,, whiely were there 
and alſo on the interior lama of the full, att 
are furrows formed by the Gui ef the vel. 
In ſeveral places of the lobes of this brain, thefè 
are windings alſo, which are ſtill jbined by the 
pia mater, whick is hardened and petrified'almoſt 
every where elſe; as well as che Brain ; only within 
the hinder part of the lobe Wh Joiti9 to tlie later] 
part of tlie cerebellum tkete is alſo & tender and 
ſpongy ſubſtance, which wus not hardened ati pe- 
trified like all the reſt, which is ealily felt by in- 
troducing a p 3 for chis part dees dt reſiſt | 
the probe like the reſt; and that place is properly 
what is called the third cavity, or the third ven. 
tricle, above which tlie - pie gland is ſituated, = 
which is at the meeting of the /hus's of the 
dura mater. Tho? the eftilherice- itt this place 
is bigger than a walnut, its ſituationi gives room 
to believe, that it is the pineal gland. This gland 
is in a manner articulated by its anterior and ſu- 
perior part, by the two proceſſes of the lobes 
which we have deſcribed; and by its poſteriot 
and inferior part with the cerebellum. At the 
lower part of this gland there are ſeveral ca- 
vities, the moſt conſiderable of which, at the ſu- 
exo and poſterior part of the right lobe, forms 
a great ſinuoſity, which paſſing over the right-ſide 
of the cerebellum, terminates in a great cavity, 
about a — breadth in diameter, where the 
of the medulla oblongata muſt be. 
Above the ſame place there is alſo a ſlight de- 
preſſion, about the ſize of a denier, which de- 
preſſion is alſo covered wich its membrane, and 
appears tranſparent. 
At the bafe of the skull, and by the ſide of 
this cavity, near to another pretty conſiderable 


— there is allo a tender, ſpongy — 
w=_— 
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ke marrow 3 for in introducing a probe, it not 
only penetrates very eaſily to the depth of 5 or 
6 lines, but in drawing it back, we find it all 
covered with this marrow ; and what is very ſur- 
prifing, is, that the neight uring parts are all as 
hard WNT HT et 

The kerebellum is ſituated obliquely,” riſing 
forwards$' upon the left lobe; and the proceſſus 
vermiformis, which 6 pon is naturally bent back 
and hid under the lobes, is here found elevated 
above the left lobe. Between the ſame lobe and 
the ſame proceſs there is a confiderable cavity, 
of an irregular figure, approaching to 'an oval, 
which penetrates - forward into the ſub- 
ſtance” of the brain, and at the place where it 
ends, ſeems leſs hard, and only oſſified. The 
cerebellum bas almoſt preſerved its natural fi- 
gure, and there is no confiderable cavity found 
in it, but only ſmall depreſſions and nuss, which 
ſeem to have deen Tormed” 1 the ſeparation 
of the furrows. 

In the baſe of the be: „hich was cut by 
the butcher, we may ſee che grey and the white 
part diſtinctly, tho* they are quite petrified. 

After the circumſtances,” which J have juſt re- 
lated; I believe no one can queſtion, that this 
brain really be 5nged to a living animal. If it 
had been all ſtone, it might have been ſaid to 
be a production like thoſe bones, which ſome 

take for foſſils, and to theſe wonderful petrifi- 
cations, which are ſometimes found in the bb. 
and are, if I may ſo ſpeak, ſports of nature. 

in this petrified | brain ſome parts are bony ; and 
there is ſtill a tender and ſpongy ſubſtance at its 
baſe z there is alſo a fubſtance in it like mar- 
row, with which the probe, that has been intro- 
2 is covered. All theſe facts prove invin- 


"You, II. Ne. 25. 0 ably, 
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_ eibly, that this brain is no production of chance 
or art, as thoſe foſſil bones and ſome artificial 
productions may be. The ſingularities in this 
brain, are characters of truth, which chance can- 
not imitate, and art knows nat how to imitate. 


Tho' examples are not neceſſary to authoriſe E 


thing ſa evident; I have been delighted to find 


in the works of a celebrated author, a fact like 


this, which confirms it; I mean the famous Bar- 


| thelin; who relates it in his anatomical centus 


ries *. He ſays; that in his time, in Sweden, 


as a butcher was going to kill an ox, and had 
ſplit his ſkul), the brain reſiſted the blow, and 
made the cleaver fly back; that the maſs of this 
brain was found to be petrified; that the o 
always hung his head down when alive; that he 


grew very lean, which determined his maſter to 
lell him to the butcher. Bartholin adds, that he 


had not ſeen this brain; but that 8/eno Brelke, the 


Swediſh ambaſſador, from whom he had recei- 
ved the information, had aſſured him that he had 
ſeen it in Count Oxenſtiern's houſe, where it was 
kept, and that this ambaſſador had promiſed 
him to ſend a very exact figure, and a piece 


of it. The difference between our obſervation 
and that of Bartholin, is, that the ox, which 


he ſpeaks of, was extremely Fu whereas ours 
was fat, and in good condition. 


But how ſhall we anſwer the e ivos, which 


theſe obſervations furniſh againſt what has always 
been thought on ſo important a ſubject? Bartho- 
lin confeſſes himſelf very much puzzled by it, 


The brain, ſays he, muſt' no longer ze reckoned 


among the noble parts, fince its unt ions are 

not abſclutely neceſſary to life. Thus is the 

brain degraded from the nobility, which it has 
F * VI. HiR. 91. "+ 

. hicherta 
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hitherto enjoyed. I agree with this author, that 
the affair is very puzzling; but yet upon due 
conſideration, - I believe. we can give ſome ſolu- 
tions to theſe difficulties. 

If all the parts of our ox's brain were e equally 
petrified, and all over as hard as they are in a 
great number of places, it would be very diffi- 
cult, not to ſay impoſſible, to explain how the 
animal could have lived; the communication of 


the brain with all the other parts of the brain 


being intercepted, and the ſpirits, which it muſt 
continually fend for the nouriſhment and enliven- 
ing of the parts, not being any longer able to 
paſs. But the ſoft and ſpongy ſubſtance, which 
is alſo found in ſome Fe as has been obſerved, 
gives light into the eſtabliſiment of ſome proba- 
ble conjectures. We may ſay, that this marrow- 
like ſubſtance, has att. been able to. furniſh 
a certain quantity of ſpirits, not only to. cauſe 
the nerves of the brain to perform their ordi 5 
nary functions; but alſo to ſerve for the nutrition 
of all the other parts. And what gives room to 
believe it, is, that in the baſe of the ſkull, there 
were alſo found ſome nerves, which ſeemed to be 
in their natural ſtate, /as the ſpinal marrow alſo 
was. We cannot queſtion | but this was .ſuffi- 
cient for all theſe different functions, if we con- 
ſider, that ſome perſons have been ſeen, Wo 
have had the ſubſtance of their brain very much 
in jured, even to the baſe of the ſkull, and yer 
have performed all their actions as freely as be- 
fore, for a certain time, becauſe the nerves had not 
ſuffered any diſorder. Thus tho? the greateſt part 
of our ox's brain was petrified, yet the animal 
lived; becauſe the nerves could receive and diſtri- 
bute the ſpirits, or perhaps prepare them them- 
ſelves, We' _ be _ led to embrace this 


* 
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opinion, if we recollect what ſeveral authors 
have written, that children have been born at 
their full time without any brain; and M. Mery ; 
alſo, whoſe merit is well known, has ſhewn- me 
the ſkeleton of a child, which had neither brain 
nor ſpinal-marrow, and yer. Had all Its n 
diſtributed as uſual: 

The remark, which: Berrdelis has 8 : 
Weng of the obſervation already mentioned, 
confirms what 1 fay, that the tender and fpongy 
ſubſtance, which is found in ſome parts of the 
brain of our ox, has been able to furniſh ſore 
ſpirits to the nerves. For this author finding it 
difficult to conceive how the ox, which had its 
brain petrified, could live till he was knocked 
down by the butcher, and ſuſpecting that there 
muſt be in the brain ſome open -/iaus's, thro? 

Which the animal fpiris paſſed bey from the 
| arteries and nerves; he was confirmed in this 

opinion by M. Bielle, the Swediſh: ambaſſador, 
g hs aſſured him, that in ſeveral places of the 
brain there were holes, which would cafily admit 
a ſtraw. After all, in what manner ſoever the 
ox was able to live, it muſt be acknowledged 
that this petrified brain is a ſort of prodigy z' as 
we ſee every day, that flight wounds made in 
the brain, or only in its membranes; cauſe g 
ral B whey” 2 8 5 it f ue! its 
functions. 3 eg 2 « | 
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A. explanation of the figures. 8 
Plate II. Fig. 1. AAARAA. erg circurs- 
* of the brain. 7 94% 9 * 

BBBB. The two great lobes. ; 
CC. The proceſſes, which 5 above the upper 


Nad the brain. 
5 DDD, 


4 
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DDD. The ſpace, which begins between theſe 
two eminences, and is continued below the bail | 


of the ſkull. _ 

E. A blunt proceſs, which eat. beyond 
chat on the right ſide about a finger's. breadth. . 

FFFF. Several windings ſeparated and half 
opened, which form — and depreſſions. 

GGGG. The eminence, which I take to be 
the pineal gland, both by its figure and ſituation 3 
and by its inſertion; Fg means of which. it has 
preſerved a ſort of phy between the cerebrun and 
cerebellum. 25 

Fig. 2. repreſents the brain ſeen kdewiſe. 

. HHHH.. The. cerebellum. ._ 

I. The anterior proceſſus vermiformis, wh ich 5 
raiſed above the left lobe. 

I.. The poſterior proceſſes vermiformis. 

M.. The cavity between the cerebellum and 


proceſs of the upper. part of the left lobe; the bor+ 


tom and ſides of which ſeem leſs hard, and 1205 

_ offified.. 

N. The inferior a of the left lobe. F 
O. The ſuperior proceſs. 5; 
PP. The pineal gland, Fituated in ſocks nan; 

ner, that its articulation with the cerebrum and 

cerebellum is eaſily ſee. 

RR. The ſuperior proceſs of the right lobe, 
made in form of a ſaddle. ;,, 

8. A portion of the left lobe, which was cur 
by the butcher. | 


Fig. 3. repreſents the ſame. Walen den bi is 


upper part, where we ſee different cavities, Rn 
go to the baſe of the ſkull, marked TTT. 
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vn. Remarks, on. the 4477 ties of — no- 
lion Pendulum clocks, 2 M. de la Hire“. 


The aſtrondmers, who have 80 great a 
to regulate the motion of their pendulunis at ſe- 
conds by the motion of the ſtars, have obſerved 
ſome inequalities in them, which tliey have not 


been able to reduce to any certain rules. I made 
ſome remarks on theſe inequalities, in the me- 


moir, which was read by me to the academy, 
and printed in the memoirs of 1700 7, and a- 
mongſt the reſt, on thoſe which may come from 
a little ſpring plate, which 1 had put inſtead of 


ilk, to ſuſtain the pendulum; for I had thought, 


that this plate not being ſubject to the alterations; 
which happen to the filk by the dryneſs and moiſ- 


ture of the air, the vibrations of the pendulum 


might be much more equal; but, at laſt,” I was 


obliged to take away the plate, and put the flk 


again, becauſe I obſerved much greater inequa- 
lities than before; and I afterwards' found, that 
the clock went pretty true, ſometimes not vary- 


ing from the mean motion a ſingle ſecond in 4 


days, wherein the pendulum, makes 345,600, vi- 


brations. But I have alſo ſometimes obſerved, 
that from one day to another there were. altera- | 


tions, conſiderable enough to embarraſs an exact 
obſerver, and to exerciſe a philoſopher, who 


would ſearch out the cauſe, Wach muſt neceſ⸗ | 
farily be phyſical. . 

The different Waben Ge, 1. air 3 to Fc the 
ſole cauſes of the alterations, which we obſerve 


in'the motion of the pendulums : for it is hot or 


cold, dry or moift, light or heavy, thick or 
thin ; all theſe different qualities mixing toge- 
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ther in different degrees, may cauſe great altera- 
tions in the motion of clocks. But to ſind any 
thing that is to happen, we muſt conſider theſe 
different ſtates ſeparately. - | 

We ſuppoſe, in the firſt place, that Py pet cy- 
cloid is well made, according to the rules which 
M. Huygens has given, all that can accelerate or 
retard the motion of the wheels, will not make 
the clock alter, ſince there could only happen 
longer or ſhorter vibrations, which would not 
fail to be iſochronical, or of equal duration. Thus 
cold being able in ſome meaſure to fix the little 
oil that is faſtened to the pivots of the wheels, 
will cauſe their motion to be more difficult, than 
in a warm ſeaſon, when the oil ſhall be more li- 
quid, and confequently the vibrations will become. 
ſhorter z but yet they will be of equal duration 
with thoſk which are longer, being rechiied e | 
gure of the cycloid. 

The moiſture that dings to the wheel * pi- 
nions, may cauſe almoſt the ſame effect, without . 
any inequality happening to the motion. 
But tho? the cycloid is the neceſſary fig gure to 
make the longer or ſhorter vibrations he 5150 
nical, it ſhould be conſidered, that it could have 
place only when the fuſpenſion has no big- 
neſs or thickneſs, which is impoſſible in the exe- 
cution ; wherefore, as we make uſe of a. twiſted 
ſilk, thick enough to ſuſtain the lentil of the pen- 
dillon or pendulum, which is heavy, and as we 
muſt neglect nothing tha: may contribute to the 
juſtneſs of this motion, the. figure muſt not be a 
cycloid, but a line parallel to the cycloid, which 
may be diſtant from it toward the concave ſide, 
by half the thickneſs of the filk, that the axis, 
or middle of this ſilk, may deſcribe the cycloid 
exact! 12 as 4. have explained in Wy treatiſe of 
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epicycloids, which may ſerve for the motion of 
machines. 2 | 

We may alſo Serve that the little hab of | 
filk, which compoſe the twine, are dry and ſtiff, 
and that they may conſequently ſuffer altogether 
confiderable alterations, almoſt like thoſe of the 
plate ſpring, which is ſtiffer in cold and dry wea- 
ther, 1 ofter in hot; but it is an accident that 
we cannot avoid, what we make a flexible ſuf- 
penſion for the pendulum; wherefore we nfs... | 
try what 1 propos in the above-n: oa] 
memoir. 

If we confider the Giffotont ates of 555 + 
with regard to the pendulum, and not the wheel- 
work of the clock, we ſhall obſerve ſo many 
different accidents, that we ſhould hardly be able 
to think a clock can go equally for an hour 285 
ther, during which the e pendulum makes 
vibrations. 

We know, that FO heat of the ſors ! in mand r 
is ſtrong enough to heat a bar of iron of 6 feet 
long, and to make it longer than it was in win- 
ter, when expoſed to the froſt, by * of a line, 
as I found by a very exact ee which 
made formerly. Vherefore theſe two different 
ſtates of the air, with regard to the length of the 

ndulum, which ſhould be 3 feet, 8 lines 2, to 
being ſeconds, might alter ; of a line, which 
would cauſe a very conſiderable difference in the 
duration of the vibrations of the pendulum, ſince 
it might go as far as 32” in a day. But as this 
caſe could not happen, but when the clock is ex. 
poſed to the air and ſun in theſe two ſeaſons, 
which is not frequent, we do not often obſerve 
ſuch great alterations. There ſometimes happen 

pretty conſiderable differences of heat from one day 
to from 1 to e to make 3 
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rod of the pendulum lengthen or ſhorten, which 
may retard or accelerate the motion of the clock. 
ſome ſeconds, as we alſo ſometimes obſerve, 
which may come from this cauſe alone. Where- 
fore in the uſe that is made of pendulum clocks 
for celeſtial obſervations, where. it is neceſſary to 
know the hour with the utmoſt exactneſs, they 
muſt be placed where they are as much ſheltered 
as poſſible from all the injuries of the air. 
The moiſture, dryneſs, denſity and rareneſs of 
the air, may alſo cauſe conſiderable alterations in 
the motion of the pendulum, For when the air 
is moiſt, that is, - when it is filled with a quantity 
of ſmall particles of water, which remain ſuſ- 
pended in it, or when it is denſe or thick, the 
pendulum will find a difficulty in cleaving it, and 
its vibrations muſt then be of much longer du- 
ration, than when it is dry or rare. For we 
know by experience, that a very light feather 
falls in a tube, out of which the air has been 
pumped, almoſt as ſoon as a ſtone does in the air. 
But as we muſt not judge of what is to happen 
on theſe occaſions, without making the experi- 
ment if poſſible, I have thought that if the moiſt 
and thick air can make the durations longer, than 
a dry and thin air, we ſhould perceive a very 
great difference between the motion of the pendu- 
lum in air and in water. To know what it was, 
I made a pendulum of half ſeconds, with a ball 
of lead weakly 2 ounces, which was ſuſpended 
by a fine thread, and J put it in motion in the 
water. I obſerved, at firſt, that the great vibra- 
tions were quickly ſhortened, and that the motion 
ſenſibly diminiſhed after a little more than a mi- 
nute. But, as I was perſuaded, that theſe vi- 
brations in the water muſt be at leaſt each of them 
a ſecond, which were but £ a ſecond in the air, 
. IL. Ne. 15. * I 
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the quantity of particles of water mixed in it, it 
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J was very much ſurpriſed to find, that they ap- 


ared to me almoſt as quick, or of equal dura- 
tion, with thoſe which were made in the air. To 
meaſure them exactly, I cauſed the vibrations of 
the clock pendulum of ſeconds to be counted, 


during one minute, and at the ſame time I coun- 


ted the vibrations of the pendulum of half ſe- 
conds, in the water of a great broad veſſel, where 
the ball was immerged about half an inch, and 1 
found, after having ſeveral times repeated the 
fame experiment, that the pendulum in the wa- 
ter made but 112 vibrations inftead of 129, which 
it ſhould have made in the air, in one minute. 
I made alſo the ſame experiment with a ſingle 
pendulum: of feconds, the ball of which was of 
head, and weighed 5 ounces, and J found, as in 
the other, that the great vibrations continued but 
a very little while, and that the pendulum almoft 
ſtopped entirely, after 2 minutes. But it made 
no more than 114 vibrations in the water, whilſt 
the pendulum of the clock made 120 in the air 
in two minutes. Thus the retarding cauſed by 
the water in the vibrations of the pendulum, is 
30 in a minute. I could have been glad to make 
the obſervations of theſe differences of vibrations 
in the water and air for 2of or 30% to know more 
exactly their difference, and to ſee what propor- 


tion there was in the retarding of the vibrations in 


bur I could not proceed any farther. _ 

As a pendulum of feconds loſes in the water 
3” in a minute, it would loſe in a day 43200. But 
if we ſuppoſe, that this diminution of the motion 
of the pendulums, comes from the denſity of the 
medium ;. and if the air is denſe by the weight 
with which it is loaded, without having regard to 


the water, in theſe pendulums of different lengths, 


wall 


will follow, that if the weight of the air changes 
only 25, as is pretty often obſerved in the baro- 
| meter, 5 of 43200 of retarding the pendulum in 

the water for one day, which is 154", will be the 
diminution or retarding of the clock in the ſpace 
of a day, with regard to theſe two different ſtates 
of the air. But we have never obſeryed ſo great a 
difference as that in pendulum clocks ; we cannot 
fay therefare,. that the. different weights, with 
which the air may be loaded, can cauſe its diffe- 
rent denſities 3 or elſe we muſt confeſs, that its 
different denſities have not the ſame effect on the 
motion of the pendulum, as the denſity of the wa- 
ter has, which may proceed from the different 
configuration of the parts of theſe two bodies, of 
which thaſe of the air, tho? very cloſe and compact, 
may be eafily ſeparated; and, on the contrary, 


thoſe of the water not without great difficulty, 


being adherent to each other. We may add al; 
ſo, that the laſt, vibrations in the water, being 
ſhorter than the firſt, go faſter. . _ 
It wauld be for this reaſon alſo, that the air, 


tho? filled with particles of water, would but lit- 


tle, if at all, retard the motion of the pendalum, 
becauſe all theſe particles not being connected, 


but quite ſeparated by the particles of the air, 


may be very eaſily diſplaced between the particles 
of the air, wherein they float. 
But if theſe particles of water do not retard the 


motion of the pendulum, by the difficulty of be- 


ing diſplaced, they may cauſe a conſiderable al- 


teration by another mean. If the air, from being 


dry, becomes moiſt, it is certain that a very 
great quantity of theſe particles of water muſt 
ſtick to the ſurface of the rod, and of the weight 
of the pendulum, and they may even penetrate 
them a little; and „ conſequently make 
2 | 
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a ſort of covering upon the rod and lentil of the 
weight, which will have its centre of oſcillation 
different from that of the compound of the rod 
and weight; wherefore the centre of the oſcil- 
lation being then different from what it was be- 
fore, the duration of the vibrations will not be 
the ſame as it was. Not that we can in any de- 
gree remedy this accident, in uſing for a pendu- 
lum a cylinder with a very ſmall baſe, which is 
homogeneous in its whole length, and being ſuſ- 
pended by the extremity of its aui, would very 
near have the ſame point for the centre of oſcil- 
lation of its ſurface and of its body, and conſe- 
quently whatever alteration happened to this ſur- 
face, provided it was equal in all its parts, the 
motion of the pendulum would not be ſenſibly 
altered. It would be the fame thing, if inſtead 
of a cylinder we made uſe of a parallelipipid, 
and provided it be alſo ſuſpended by the extre- 
mity of its axis. 
_ Laſtly, if the cycloid was ill made, it might 
cauſe new irregularities in the motion of the 
dulum, according as its vibrations ſhould be — 
ger or ſhorter, of which ſeveral others would 
be formed, by their combination with the firſt. 
As for the different lengths of the pendulum 
in different climates, it ſeems to me, that ſome 
rem rks might be made upon it; for M. Picard 
had obſerved, at Uranibourg and at Bayonne, 
Where I was with him, that the length of the ſim- 
ple pendulum of ſeconds, was exactly the ſame 
as at Paris. Great attention was given to this 
obſervation of Bayonue, becauſe it was known 
what M. Richer had related at Cayenne. Ura- 
nibourg and Bayonne are diſtant from each other 
in latitude more than 120; and between Ba- 
zonne and Cayenne, _ _— of Etitude, is 
7 28e, 
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38®, for Cayenne is almoſt at 5*.of N. lat. 
which gives only a difference almoſt triple of the 
firſt, for which we find 4 of a line ef dimi- 
nution of the length of the pendulum. We 
muſt therefore conclude, that this difference of 
length does not Wen ment ſenſible, till we 
approach the line. 

But ſeveral years afterwards M. Varin, des 
Hayes, and de Glos, having been ſent towards 
he line, to make ſome- aſtronomical obſerva- 
tions there, found that in the iſland Gorge, which 
is in 14 N. lat. the length of the ſimple pen- 
dulum at ſeconds, ought to be 2 lines ſhorter than 
in France. The obſervations made at Cayenne 

and Gore, leave no room to doubt of their be- 
ing made with great certainty and exactneſs in 
all the circumſtances. However, if we would 
have concluded this difference of the length of 
the pendulum for Goree by that of Cayenne, we 
ſhould have ſaid that of Gorze ought to be 
only about 4 of a line ſhorter than at Paris, 
whereas by the obſervation it is 2 entire lines. 
On the contrary, if we had concluded that of 
Q ayenne from that of Corte, we ſhould have ſaid 
2 3 lines, and it is found to be but ; of a 
me 1 

Theſe great * cannot by any means 
agree with: the hypotheſes, which M. Mariotie 
has formed in his Traite du mouvement des eaux, 
and M. Huygens, in his treatiſe of light, and we 
muſt ſeek for others to explain, why the length 
of che pendulum is the ſame in the latitudes of 
35. 4 and 43 ; why it is 2 lines ſhorter in 
14* 53 and why at 5? it is only 4 of a line 
ſhorter. But might we not ſufpect, that this 
different length of the pendulum is not real, but 
* * and that it comes only from the 

mea- 
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meaſure that we have made uſe of. For it is 
very true, that metals, and all bodies in pa 
are extended conſiderably by heat, and contracted 
by cold. M. Picard ſays, that in the length of 
a foot, he has obſerved a prolongation of + of 
a line; and conſequently it ſhould be 4 of a 
line in the length of the pendulum, whereas I 
have found it but ; of a line. This difference 
might come from the different ways, in which 
the obſervations were made; for M. Picard hav- 
expoſed bodies to the froſt, put them after- 
wards near the fire, and for my part, I only ex- 
poſed them to the ſun the ſummer following. 
We might therefore ſay, that towards the line 
and between the tropics, where the heats are very 
great, metals extend and lengthen very conſide · 
rably, beyond. what they do in theſe countries ; 
and perhaps alſo by a particular cauſe of the va- 
pours and exhalations, which penetrate them, as as 
we know they are very penetrating in. thoſe 
countries; and laſtly, more at one time than 
another, and more in one place than another. 
Wherefore theſe cauſes of extenſion, which are 
not conſiderable in theſe countries, may be very 
different at Goree and Cayenne, and at different 
times; for we are perſuaded, that towards the 
tropics, the heats are much ſtronger than towards 
the line. And if the iron rod of 3 feet, mea- 
ſured at Paris, at the time of M. Ricber's de- 
parture, was prolonged 5 of a line at Cayenne, 
he muſt have found the length of the ſimple 
pendulum at ſeconds, meaſured with this rod, 
ſhorter than at Paris by 5 of a line, tho? in rea- 
lity it was the ſame in both places. In like man- 
ner, if at Goree the meaſure was prolonged 2 
lines more than it was at Paris, the length of the 


ſingle pendulum at ſeconds, would. have appeared 
ſhorter 
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ſhorter than at Paris, by 2 lines. This ſeemed to 
me the moſt probable about this phenomenon. 

If it was ſo, the univerſal meaſure of the pendu- 
lum would remain always the ſame, over all the 
earth, and the particular meaſures ſhould be re- 
gulated by this meafure, taking the length of 
the ſimple pendulum for 3 feet, or + a toiſe. 


An examination of the demonſtration, which Meſ. 
Mariotte and Huygens give of the different 
lengths. of the ſimple pendulum of June: in 
different parts of the earth. 


We have here, according to M. Meriotte, 
only to demonſtrate, whether bodies fall more 
ſlowly under the equinoCtial than any where 
elſe; and whether they fall faſter as they ap- 
proach nearer to the poles. This is what he 
propoſes to do in his Traité de mouvement des 
eaux, p. 245. ſuppoſing the motion of the earth 
about its axis. 

He ſays, the motion of the earth gives the 
air an impreſſion, which makes it endeavour to 
fly from its axis, with a velocity proportionable 
to that of its motion; and that this motion being 
greater towards the equinoctial than towards the 
poles, the effort which it makes towards the 
equinoctial, is greater than that which it makes 
towards the poles; and it is from this different 
effort, that he concludes that the bodies, which 
are in the air, are repelled and driven from the 
earth with more force near the equinoctial, to 
hinder them from , than when they are 
near the poles. 

This reaſoning of M. Mariotte, is ſounded 
only upon the ſuppoſition that the air, which 
ſurrounds the earth, is repelled from it by its mo- 
tion abt its axis; having perhaps been per- 
ſiuaded 
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ſuaded of this effect by a common experiment, 
that if we move an irregular body in the air, 
the air being ſtruck by its inequalities, endea- 
vours to fly from the body in lines perpendicular 
to the motion of the body; but it ſeems to me, 
that the ſame thing cannot happen to the globe of 
the earth, ſuppoſing its daily motion about its 
own axis, 

For in the firſt place there is too little earth, 
and the inequalities of it are too ſmall, in pro- 
Portion to the ſmooth ſurfaces of the waters, to 
part the air ſenſibly from the earth, and conſe- 
quently the ſole motion of the ſurface of the 
earth would make all the bodies of this ſur- 
face ſhock the air with as great a veloci- 
ty, as that of theſe bodies, which we might 
take for a very violent wind from E. to W, 
which however would have no determination to 
fly from the ſurface of the earth, and the parti- 
cular cauſes of the winds could not have force 
enough to reſiſt it. If we perceived between 
the tropics any motion from E. to W. there 
are very often great calms alſo; and we might 
give other phyſical reaſons for this motion, be- 
ſides that of the earth; and moreover, what pro- 
portion is there between the velocity of this wind, 
and that of the ſurface of the earth, which tra- 
vels ooo leagues in a day. 

It muſt therefore be allowed, that the atmo- 
hee, which encompaſſes the earth on all ſides, 
makes as it were but one body with it; and in 
the ſuppoſition of the motion of the earth about its 
axis, the atmoſphere is carried along as its ſur- 
face. Whence it follows, that a ſtone, which 
ſnould fall in this atmoſphere, would not re- 
ceive any impreſſion from the motion of the 
earth, as it would happen to a ball of lead ers 


fall in à veſſel full of water, whilſt the veſſel 
ſhould be carried along by a very quick. horizon- 
tal motion; for. there is no doubt but this ball 
would fall to the bottom of the veſſel 3p the fame 
reſt, ſince the water contained in the veſſel is at 
reſt there; with reſpect to the maſs of water, and 
the ſides of the veſſel whilſt it is in motion. 
And if it was poſſible for the air to be thrown 
off from the ſurface of the earth, by the mo- 
tion of the earth; as M. Mariotte ſuppoſes, whe- 


to W. or by a radius of the centre towards the 
circumference; the weight of the pendulum, which 
deſcends and riſes again in the ſame vibration, which 
goes on one ſide in one vibration, and on the o- 
ther in the other, will always be as much accele- 
rated in aſcending, as retarded in deſcending, and 
as. much accelerated on one ſide, as retarded. oh 
the other; whence. it follows, that no alteration 
can happen from this cauſe in the duration of the 
vibrations of the pendulumn. 

But in ſhort, if we ſhould allow M. Mariotis all 
that he pretends to conclude from his ot ba, 
it would always follow, that for the neareſt de- 
grees to the poles, the augmentation. of velocity of 
the motion of the pendulum would be much greatet 
than for the degrees towards the equator; ſince this 
augmentation would be in the proportion of the di- 
minution of the motion of the matter, which would 
be that of the fines. of the complement {of the de- 
grees of latitude; which diminiſn much faſter as Wa 
approach the poles, than towards the equator, which 
is contrary. to the obſervation; made at Urenibourgy 
and at Bayonne, and alſo contrary to the irregulari- 
ty, which is found between Cayenne and Gorte, 
As for M. Huygens, who did not print his 
treatiſe of light, till ſeveral years after M. Ma- 


Vol. H. is, . riotte's 
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riotte's Mouvement des eaux was publiſhed, he 
ſays, we cannot queſtion its being a ſign that bo. 
dies deſcend more ſlowly near the equinoftial than 
in France. This is alſo what M. Mario'te had 
ſuppoſed, and for his demonſtration he adds, that 
be found as ſoon as ever this new. phenomenon 
was communicated to him, that the cauſe of it might 
be referred to the motion of the earth, which being 
greater in each country, according as it approached 
nearer to the equinottial line, muſt produce a 
greater effeft in throwing off bodies from the centre, 
and thereby taking from them a certain part of 
their gravity : It is eaſy to fee, by his own 
words, which J have juſt related, that he makes 
uſe of the ſame hypothe/is with M. Mariotte, 
and he afterwards determines the quantity of the 
diminution of this effort by his third theorem ge 
vi centrifuga, Wherefore all the reaſons which I 
have related againſt the explanation of this phe- 
nomenon by M. Mariotte, would alſo ſerve as well 
-as this, which concludes only the ſame thing from 
the ſame principle. Whence, I ſay, there muſt 
be ſome other cauſe of this effect, which does not 
boy wp on the motion of the earth. 
4 5 for what regards the obſervation, it FW 
eaſy to be done, ſince we may count the vi- 
eas of the ſimple pendulum for one hour, 
where it always continues in motion after it has 
been once put in motion, and that if the pendu- 
lum was to be two lines ſhorter, that which ſhould 
be two lines longer would make in an hour about 
8 vibrations leſs than the other, which is a very 
great difference to be miſtaken in. It will be the 
ſame thing in the other lengths in proportion, Ir 
muſt however be obſerved, that if a thread of 
the pitta, or ſilk graſs, be made uſe of to ſu ain 


the weight, let this thre.d be ever lo ſlender, it 
is 


\ 
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is always: flat, and it happens, that the laſt vibra- 
tions uſually become turning, from being ſtrait as. 
they were at firſt, as I have tried, becauſe this 
thread cleaving the air obliquely in its motion, 
turns the pendulum one way in going, and ano- 
ther way in returning, which gives it by degrees a 
determination to turn. ' I have alſo obſerved, that 
theſe laſt turning vibrations, which ought to be 
ſhorter than the firſt, becauſe they are of leſs ex- 
tent, are of longer duration than the ſtrait ones, 
which may, impoſe in the obſervation. And ik 
M. Picard has had regard to theſe turning vibra- 
tions, and theſe other gentlemen, who have ob- 
ſerved near the line, have given no attention to it, 
they will have found much fewer vibrations in an 
hour in the ſimple pendulum, which turned a 
little, than there ought really to be, if the vibra- 
tions had not turned; and this will have made 
them judge, that the pendulum was to be ſnortened 
in order to make its vibrations in leſs time. 

I ſhall now give an example of what I ſaid be- 
fore, that there are not ſuch great alterations ob- 
ſerved in the motion of the pendulum of the 
clock, as ought to happen from the different con- 
denſations of the air. 

Obſervations on the barometer, and on the 
conſtitution of the air, arg dc 22, to > Nov. 
29, 1703, in the morning. 

Lurbes. Lin nes. ä 
Nov. 22 barometer 27 a4 foggy weather. 


23— ——27 1 rain. 
2 — 3 rain. 
2 G— 9: fair. 
26— 28, 1+ a thick fog 
27 — 27 115 a thick fog. 
28———27 97 f 
29 =27 -- T6 a - 


2 
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T have found, by the obſervations on the ſun's 

paſſage thro? the meridian, and by the equation 
ks clock, that between the 22d and 2 5th, when 
the barometer was very low and ata mean height, 
and the weather partly rainy and partly fair, that 
the clock had gained upon the mean motion of 
the fan gf 5 in a day; and that between the 2 ;th* 
and 26th, when the barometer was very high, 
which ſhewed a very great condenſation of the 
air, with a very thick fog, that the clock had 
gained but &, which would ſhew a retardation 
of the motion of the pendulum of 305 in a day, 
But from the 26th to the 20th, when the baro- 
meter was always pretty high, with a great deal 
of fog, the clock had gained 9“ in a day. Whence 
it is eaſy to ſee, that for a very great difference in 
the conftirurion of the air, when its weight joined 
wich the fog ought to have greatly retarded the | 
motion of the pendulum, as I have before ob- 
ferved, it was found however to be but a few 
ſeconds, which might be aicribed to other b 
ticular cauſes. 


N. 4 way to rai a great w— ufon the 
bald, as it is cum ed 7; tbe port of 


Toulon, < Tit baut making uſe of any ma- 
chines, 2 M. de la Hire * #3 


| There muſt be on each fide of the hold a trench, 
in which the water is every where about fix feet 
deep, and large enough to contain ſmall veſſels 
or barks according to their breadth; and theſe 
vefſcls, if ever ſo much loaded, muſt draw no 
more water than the fix icct in the trench. 


Dec. 22. 1793. 
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The you veſſel, which we would raiſe: upon 
the hold, having been drawn againſt the hold, 
we muſt place on each fide 2, 4, or 6 of the 
little veſſels, as many as ſhall be neceſſary for 
the following operation, and fill them with as 
much water as they will bear without ſinking. 

Then place great maſts. acroſs the breadih of 
the great veſſel, paſſing beyond both ſides, to be 
ſuſtained upon treſſels placed, and reſted upon 
the deck of the ſmall veſſels 7. The maſts 
muſt be well faſtened to the body of the great 
veſſel, either with chains or cables, embracing it 
underneath, and faſtened to the maſts or other- 

Which being done, begin to empty all the wa- 
ter out of the ſmall veſſels, which will proportion- 
ably rife towards the ſurface of the water; and 
raiſing the maſts with them, will raiſe the body of 
the great veſſel as high as they riſe themſelves. 
In this ſtate, the great veſſel may be brought 
forwards with the fmall veſſels, without any diffi- 
culty, till it comes to the hold, upon which it 
will be raiſed according to the elevation of the 
ſmall veſſels, and reſted upon the hold in that place, 
in ſuch a manner, that it cannot fall or ſlip to- 

wards the foot of the hold, when the ſmall veſſels 

ſuſtain it no Jnage- 0 1101510038 220 Yao 76 

Which being done, fill the ſmall veſſels with 
water, as at firſt, and place other treſſels than the 
firſt, being high enough to touch the maſts, 
which croſs the great vefſel. - | 
Nou, if you empty the water out of the ſmall 
veſſels, they will rife, and alſo raiſe the maſts as 
they did at firſt ; and confequently they will alſo 
raiſe the body of the great veſſel, to which the 
maſts are faſtened, in ſuch a manner, that the 


+ Plate II. Fig. 4. 
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great veſſel will no longer touch the hold at the 
place where it was, and it ſhall be drawn againſt 
the hold, as it was at firſt; but it will be much 


more elevated. It will be kept alſo in this place U 


by means of the great cables Haſte ied on the N 
of the hold. 15 75 9 555 e 1 E 1 | 


By this means, repeating the. operation ten: 1] 


as ſhall be neceſſary, we ve vr may make the veſſel; | 


riſe above the hold, anti draw zit entirely out of 
the water, provided. the quantity of water, with 
which the ſmall veſſels are filled, is equal at leaſt 
in bulk to that which th great veſſel occupies at 


firſt, before it begins. 10 riſe upon the hold. And 


as we may eaſily meaſure the ſpace or bulk, which | 
the great veſſel occupies: in the water, we ſhall | 
have by this means-the magnitude and number of 
the ſmall veſſels, to 1 me in rang the great: 
veſſel. 2 > 3 e e Pt 

When E Kid the tr ic chi On” both A. ef. 
the hold ſhould be fix feet deep in water, it 
was only to eſtabliſh a mean meaſure; for if 
the water is deeper, we may uſe larger barks to- 
raiſe the veſſel; and if it was not poſſible to 
make them of this depth, they muſt be broader, 
and in greater number, that is, as many as the 
length of the veſſel would permit, being ee 
on one ſide, according to their length. 

It muſt be obſerved, that, when the veſſel han 
begun to riſe upon the hold, the fore-part will be 
more elevated than the back-part ; wherefore the 


ſmall veſſels, which ſhall be placed on the ſide | 


towards the fore-part, muſt have higher treſſels to 
ſupport the maſts in that place, than thoſe which 
are towards the hinder part, that the whole body 
of the veſſel may riſe in the _ 4-2 nn in 
which it was Placecd on the hold. W 
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It will be alſo very neceſſary to put a cradle 
under the veſſel, to keep it upon the hold. with- 
out leaning to one fide or the other, and to de- 


fend it from accidents, which _ wigs to it 
from its own. er, 80 1 9 5 | 


X. A de eſeription of the heart Cl a _ 
tortoiſe, by M. Mery * 


The vital -parts of this tortoiſe were ontalacd 
together with, the natural parts in the ſame cavity. 
The lungs occupied the upper part of it entirely. 
They were faſtened to the back, from the neck 
quite to the tail; the heart was placed in the fore- 
part, and the natural parts behind. There was 
no diaphragm to make a partition between them. 

The heart of this tortoiſe was however inclo- 
ſed in a pericardium, to the bottom of which it 

was faſtened by three little fleſhy ligaments. This 
pericardium was full of a liquor as clear and 
tranſparent as the pureſt water, in which the 
heart of this animal was bathed. Its figure was 
conical, it was 2 inches long, and 6 lines broad 
or thereabouts, On the inſide it was divided into 
3 ventricles, one was placed to the right, the 
other to the left, and the third in the middle, 
under the right ventricle. 
The left ventricle was ſeparated from the 
right by a fleſhy partition, which had towards 
the baſis of the heart an oval aperture, pretty 
like that which is found in the partition that di- 
vides the auricles of the heart of the human fætus. 
This partition was alſo pierced by a great num- 
ber of little holes, by which, as well as by the 


| '1 


T E ætracted from the regiflers of the won acadery if fei- 
ences ne March 12, 1704. 5 
oval 
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8 * 2 ventricles communicate to. 
Spther. 

There were upon this eval aperture t two w 
preſſed valves; but as in this ſtate they did not 
ſhut entirely, they could only. in part hinder the 
blood from paſſing out of one of theſe ventricles | 
into the other by this hole. e 

The right ventricle com andre alſo with 
the middle one by another aperture. This was 
8 or 6 lines long to 3 or 4 broad, in the mid- 
dle of its length. In this paſſage from one to 
the other, there was no valve; and as this ſe- 


cond hole of communication was in a manner as 


long as the ventricle of the middle one was deep, 
we can conſider this only as a continuation. of the 
right ventricle, from which it was diſtinguiſhed 
only by a little contraction. The fibres, o which 
theſe 3 ventricles were compoſed on the inſide, 
not doe cloſely locked againſt each other, formed 

a ſort of fleſhy ſponge in their capacity. The 
left ventricle was equal to that of the middle 
one; but the right ventricle ſeemed alone as big | 
as the other two taken together. | 

Three trunks of arteries proceeded from the | 
baſs 5s of the heart of this tortoiſe. Two of theſe 
' arteries had their outlets into the right ventricle, 
and the third into the middle ventricle. Theſe 
3 veſſels had each of them no more than 2 ſig- 
moidal valves at their apertures. 

The 2 trunks of arteries, which norked from 
the right ventricle, had their diameters almoſt 
equal; they were both compoſed of 2 plans of 
fleſhy fibres, very viſible, and lying one upon 
another. The fibres of the outer plan were diſpo- 
ſed according to the length of theſe 2 arteries, 


thoſe of the inner r N 
1 | 5 Theſe 
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Theſe 2 plans of fibres were not ſenſible in the 
third trunk of an artery, which derived its ori- 
gin from the middle ventricle; but the capacity 
of this alone was almoſt as great as that of the 
two others taken e nd its membranes alſo 
were leſs thick. f 

Of the 2 trunks of arteries,” hcl proceeded 
from the right ventricle placed one by the ſide 
of another, the right advancing forwards divi- 
ded immediately into 2 great branches. The 
firſt going in a right line towards the heck di- 
vided into 2 others, and each of theſe into 2 
branches, 2 of which were extended into the an- 
terior fins; theſe made the axillaries; the 2 others 
placed between. the firſt went to the head, and 
formed the carotids. 
The ſecond branch, bending oh the rigtir:fide, 
paſſed under the right branch — the trachea, after 
which it ſid between the lungs, to gain the hinder 
part of the body. Taking this courſe, it gave 
branches to the kidnies, the bladder, the parts of 
generation, and, the poſterior fins. By this di- 
ſtribution of the arteries, it was very eaſy for 
me to judge, that this firſt trunk was that of 
the aorta, tho' it parted from the right ven- 
tricle. Its capacity was a little bigger than that 
of the artery, which I am going to deſcribe. 

The left trunk formed on its own ſide the 
ſame bending which was made on the right by 
the poſterior branch of the aorta; and followed 
the ſame courſe. This-trunk did not ſend. any 
branch into the anterior parts of the body of this 
tortoiſe. It divided only beyond the liver into 3 
branches, of which the firit ſupplied the place 
of the coeliac; the ſecond of the meſenteric, and 
the third paſſing from left to right, reunited with 


the poſterior branch of the aorta, as the arterial 


Vol. II. No. 16. R canal 


I22 lt and dnt 


canal of communication does in the human nf. 
And it is for this reaſon, that I have called this 
ſecond artery the canal of communication, to 
diſtinguiſh it from the trunk of the aus. 

The third trunk, which drew its origin from 
the middle ventricle, made the body of the pul- 
monary artery. This trunk divided into 2 con- 
ſiderable branches, which formed to right and 
left bendings like thoſe of the poſterior branch 
of the. aoria, and of the canal of communica- 
tion. Both of them paſſed under the branches 
of the aſpera arteria, to go one to the right, 
and the other to the left lobe of the lungs. The 
circuit of this third trunk was almoſt equal to 
that of the @oria, and of the canal of communi- 
cation taken together. Theſe 3 arteries were 
joined together by their exterior membranes, | 
from the heart, to their diviſiqn into branches. 
All theſe roots of the veins of each lobe of 
the lungs uniting together, formed at their coming 
out of the lungs a vein. on each ſide, the capacity 
of which was half as big as that of the 2 pul- 
monary arteries, which deſerves attention. Theſe 

2 veins went to the left auricle, at the outlet of 
which they joined together by their extremity, | 
without forming after their union a canal, which 
had alone the capacity of theſe 2 veins taken to- 
gether ; thus they did not form any trunk, each 
of them poured the blood which it brought, im- 
mediately into the capacity of this auricle. 
The veins, which brought back to the heart the 
blood of all the other parts of the body, did the 
ſame; ſo that there was no ſingle trunk, to which 
alone we can truly give the name of vena cava. 
For tho? in appearance they all formed by their 
union a crooked canal, joined to the: auricles by 
its Convex part, to the liver by its concave pee 
os: - 
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me middle of which anſwered to the aperture of 
che right auricle; yet this canal, in this place, 
ſeemed a little narrower than in its lateral parts. 
Theſe 2 parts therefore made 2 diſtinct truns, 
ſeeing in the place of their union they did not 
form a duct, which had alone the capacity of 
both joined together. The blood of both of 
them flowed: immediately into the right auri- 
cle. The axillary veins, which opened into theſe 
2 trunks, were filled with fleſhy fibres, whick 
formed, by their interlacing,” a ſort of tuft,” of 
4 wonderful ſtructure; of which there were ſome 
rudiments in the conflux of the 2 venæ cave. 

The right auricle had at its outlet 2 valves, 
which formed together an oval aperture 7 or 8 
lines long, and 3 or 4 broad in the middle. This 
aperture made the communication of the veins 
juſt mentioned with this auricle. 

Theſe 2 valves are ſo much more worthy of 
obſervation, as there was none at the inoſculation 
of the left auricle with the pulmonary veins. 

Of the 2 auricles of the heart the right' was 
the biggeſt, its capacity ſeemed-double of that of 
the Jeft auricle, which 1s obſervable, as well as 
the difference between the capacity of the pulmo- 
nary veins and arteries, to determine pretty nearly 
the quantity of blood which paſſes throꝰ theſe veſ⸗ 
ſels, and its different velocity. 

Theſe 2 auricles were filled with fleſhy fibres, 
which being connected together different ways, 
formed: a ſort of little net, and alſo little cells, 
which were pretty deep. Theſe auricles were 
joined together on the outſide ; but on the inſide 
they were ſeparated by a partition, which was but 
+ a line in thickneſs. This partition was partly 
nen and pg membranous, . 

6. Jigs 6 | Its 
1 . 
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Its membranous part, made in form of. a half 
moon, falling perpendicularly upon the 5 of the 
heart, united with i it, and divided it into two; fo 
that it divided the outlet of abe dot: ventricle 
from that of the left. | 
At the membranous part of this partition, two 
ſemilunar valves were faſtened and ſuſpended. 
Theſe valves being depreſſed, one into the right 
ventricle, and the other into the left, partly cloſed 
the foramen ovale, which made the communica- 
tion of theſe two ventricles. In this ſtate, theſe 
valves formed one cavity between them : being 
elevated they deſcribed a plane parallel to the bajis 
of the heart, but in this ſituation they could ſtop 
no more than half the openings of the auricles 
irito the ventricles, becauſe of their being made in 
form of a half moon. 
Of theſe two valves, that which poſſeſſed the 
entrance of the right ventricle had no compa- 
nion, but that which was placed at the outlet of 
the left ventricle, was accompanied by two others 
much ſmaller than itſelf; theſe had not the liberty 
of riſing, which the other had, becauſe they were 
faſtened to fleſny columns, Which bound chem 
within to the ſide of the left ventricle. 


XI. A de ſcription of the heart of a great A- 
merican land tortoiſe, with re flections on 
that of M. du Verney &, # by the ſame. 


The fGgure AF, which repreſents the heart of 
the American land-tortoiſe, reverſed in the fore 
Part, with the auricles and veins in their natural 
frnation, reſembles a Kidney a little flatted at the 
top and bottom; fo that! it is. much more broad than 


dee pag. 137 of this abridgment. T Plate u.. Fig. . 
5 long 
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long. Its baſis + is a little concave, and is natu- 
rally turned towards the head of this animal. 

The vital and the natural parts are mera in 
the ſame cavity, becauſe there is no diaphragm to 
part them. M. du Verney ſeems to me therefore 
to be miſtaken, when he ſays, that as the tortoiſe. 
walks on its 4 feet, the beart is ſituated in tbe 
upper part of the thorax above the liver. It is 
naturally placed in the fore part of this cavity, 
which contains all theſe parts together ; which does 
not hinder the heart from being alone, and one 
cularly incloſed in a pericardium. | 
I have obſerved 7 veins near the heart l; ; the 
two cave BB, the two axillaries CC, the coro- 
nary D, and two other veins EE, which I call 
hepatic, becauſe they derive their origin only 
from the liver. The four firſt are very conſide- 
rable; the other three are much leſs 10. 1 
The two venæ cavæ proceed from the binder 
parts of the tortoiſe, from which they bring back 
the blood to the heart. Paſſing by the liver, one 
to the right and the other to the left, they re- 
ceive a Sent number of roots of veins s from that 
bowel. 
Theſe two veſſels do not 6 m any „pair 5 
trunk in the place of their concourſe. There, on 
the contrary, they ſeemed to have a little leſs ca- 
pacity than before their union, tho the coronary 
vein and left hepatic comę hither. The right 
axillary and hepatic open into the right vena 
cava an inch from the right auricle : but the left 
axillary joins itſelf only on the ſide of the left 
vena cava, very near the entrance of this aurikle. 
They are the two axillaries, that the jugulars are 
_ joined to, Which bring back to the heart the blood 
of all the anterior 1 all theſe veins appear 
* Fig. 2 Fig. 1. | 
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to be merely membranous;. their inner ſurface; is 
as ſmooth as the otter. From the known ſtrur⸗ 
ture of theſe veins, I draw two conſequences 7 Ol 
geinft M. qu Verney's deſcription! 

Fhe firſt; is, that he has not been able to * 

3 the heart of theſe animals, a fort of reſer- 
voir of am oblong figure,: and pretty like that of a 
blown bladder, er by the concourſe of feveral. 
wenis. The ſecond conſequence is, that it is falſe, 
that this pretended reſervoir is lined on the infde 
with fleſhy fibres, which' croſs one another, and in- 
terlace almoſt like thoſe within the auricles of the 
haman' heart. Nor is it true, that the vena cava 
is lined in Iike manner thro about an inch of its 
res, and the outlets of the other veſſels. 

Fig. r. which repreſents the ſeven veins juſt de- 
ſcribed, is a deciſive proof, 1. That the great 
reſervoir, which M. du Yerney ſays is formed of 
the aſſemblage of theſe veins,” does not exiſt in the 
land tortoiſe of America. 2. That the texture of 
fleſhy fibres exiſting only in the axillary veins. 
of the ſea. tortoiſe, it is evident, that the obſer- 
tion made by this ſkilful anatomiſt, is certainly 
taken from the obſervations which I made on 
theſe veins in 16898. 

Fhe two pulmonary veins FF do not Jon 
any more than the two cave, a particular trunk 
by joining together: on the contrary, the place 
of their union ſeems more contracted than any 
other part. It is therefore falſe, 1. That they go 
10 form a' ſecond reſervoir, much ſmaller than the 
firſt, as M. du Verney ſhews in his figures. And 
betauſe the inner ſurface of theſe two veins is no 
leſs ſmooth than that of the venæ cave, it is alſo 
falſe, 2. That he baſon of his little reſervoir is 
alſo furniſhed on the inſide with fleſhy 8 The 

Fig. . 8 + Fig. 8. op 

I two 
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two reſervoirs, which. this ſkilful anatomiſt. repre- 
ſents to us in 8 figures, and. the texture af flaſhy 
fibres, which he aſcribes to chem, are cherefore 
at laſt quite ĩimaginar . | 
The two auricles GG repreſent on their outſide | 
only one blind ſack, lying tranſvenſly on the 4 
of the heart; but this ſack is divided on the in- 
fide by a partition I 4, into, two cavities of diffe- 
rent bigneſs. This partition is fleihy both in its 
upper and lower part. 

The capacity of the left auricle IH is FRE! 
ler by half than that of the right auricle NK . 
In both of them there are a great number of fefhy 
fibres. 

In the angle fornied by the left anclels with 
the partition I, which ſeparates it from the right, 
there is an aperture L, by which the pulmobary 
veins diſcharge their blood into the capacity of 
the left auricle. This aperture being narrower 
within than without, is one of the cauſes that 
hinder the blood of theſe two veins from return- 
ing whence it ca | 
But becauſe the outlet of the two were cave is 
not alſo placed in the angle formed by the fame 
partition with the right auricle, which this angle 
might contract; nature has given this auricle two 
valves MM +, which leaving only a ſmall flit 
between them produce the ſame effect, that is, 
they oppoſe the return of the blood from the | 
right auricle into the venæ cave. 

M. du Verne places theſe two valves at the qut- 
let of his great reſervoir ; but fince it does not 
exiſt, it is viſible; that they belong to the right 
auricle, of which they occupy the entrance. 


I Fig. 305 5. Sx Fig. 3 | 4 Fig. 5 
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- Thave obſerved in the American land tortoiſes 
which I diſſected, 4 ventricles; which communi: ' 
cate with each other by 3 ſtraits, which make the 
ſeparation of them. To make a juſt deſcription 
of both of them, I ſhall regulate myſelf accord- 
ing to the courſe of the blood; which traverſes ; 
them. 
The firſt bs Py: back 1 call the left 
ventricle; both on account of its ſituation, and 
becauſe it receives the blood from the left auricle, 
communicates with the ſecond g , by the firſt 
ſtrait R, which I call the Senn: ovale; becauſe 
it pretty much reſembles that of the human fætus 
placed in the partition, which ſeparates the auri- 
cles of the heart one from the other, and becauſe 
it has the ſame uſe. _ 

The outlet of the left veſicle: is farniſhed wit | 
2 ſigmoidal valves NNN.- That of the right 
ventricle has but one O. Theſe valves perform 
the office of the triglochine valves of the haman 
heart. M. du Verney however tells us, there is 
but one valve at the entrance of the left eee 
he is therefore miſtaken in both. | 

The ſecond ventricle Q, hk I cli the 
Tight ventricle, becauſe it is ſituated on the right 
fide, and receives the blood of the right auriele, 
communicates with the third S ||, by the fecond 
ſtrait T. Above this paſſage, in the right ven- 
tricle, there is a ficthy valve V, made in 
form of a half moon. This valve can ſhut but 
a ſmall part of this ſtrait; it has been hitherto 
unknown to M. du Verney. The valve O, de- 
preſſed in the foramen ovale, which in this ſtate 
permits the blood of the right auricle to enter into 
the right ventricle, has not Ti his exact- 


Fig. 3. + Fig. EB, I Fig. 6. 


neſs ; 


} 
— 
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neſs; but however, 3 out of theſe 5 valves have 
not come to the knowledge of this attentive 
anatomiſt, PL ob. fg 3. ON FEE, 

The third ventricle S *, communicates with the 
fourth X , byathe third ſtrait Y. . 
Theſe 4 ventricles communicating together, 
and the left and right having no arteries t6 bring 
back the blood which they receive from the au- 
ricles, it is eaſy to ſee, that the blood of the pul- 
monary veins, muſt neceſſarily paſs from the left 
ventricle into the right, and mixing with the 
blood of the venæ cave, muſt enter together 
into the third and fourth, to take the courſe, of 
the arteries which part from theſe 2 ventricles. 
According to M. du Yerney, there are but 3 
cavities in the heart of the land tortoiſe of Ame- 
rica; but if we examine the heart of this animal 
itſelf, we ſhall find 4, without reckoning the 
auricles, This excellent anatomiſt is no leſs 
miſtaken in the number of the ventricles, than in 
that of the valves, with regard to which, I ſhall 
make the following reflection, before I proceed 
to the arteries. — 

Of the 3 valves NNN *+, which are placed 
at the entrance of the left ventricle P, the middle 
one, and the valve O *], ſituated at the entrance 
of the right ventricle Q, can but partly cloſe 
the foramen ovale R, by ſinking on each fide; 
and by rifing, partly ftop the paſſages of the 
auricles into theſe two ventricles in the land as 
well as in the ſea tortoiſe. | 

M. du Verney pretends, however, that when 
theſe 2 valves are raifed; they entirely cloſe the 
inoſculations of the auricles with the ventricles, - 


„„ *® Fig. 7. „ Fig. 4: 
| *1 Fig | b | a 5 
Vo“. II. No. 16. 8 And 
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and that when they fall, they do not at all oppoſe. 
the paſſage of the blood from the left ventricle, 
thro the foramen ovale into the right ventricle, 
but neither of theſe obſervations agree with ex- 
perience. Theſe 2 valves are faſtened to the 
membranous part of the partition of the auri- 
cles, which falling upon the ba/is of the heart, 
ſeparates the outlet of the lefr ventricle en 
that of the right. 5 13 4 | 
From the baſis of the 3 A* 8 1 
trunks of arteries; the gortàa 1, the canal of com- 
munication 2, and the pulmonary artery 3. The 
aorta and canal of communication derive their 
origin from the third ventricle S T. The pulmo- 
nary artery 3 is derived from the fourth ventricle 
XI. Theſe 3 arteries: have each of them out: 2 
ſigmoidal valves at their outlets. - Be 
M. au Verney and I agree, that three . 
ble arteries proceed from the baſis of the beart. 
But as to the origin of theſe 3 arteries, his obſer-- 
vations are very different from mine, for he lays, 
two of theſe arteries open into the finſt cavity 
of the beart, which by his own obſervations, 
makes the right ventricle, as it receives the blood 
from the rgb auricle, Now I find, that there 
goes no artery from this cavity, and: that the 
2 arteries, which according to him compoſe the 
aorta, one of which, according to me, makes 
the canal of communication, far from opening 
into the firſt cavity ef the heart, as he pretends, 
proceed from the third ventricle z and that the 
third artery, which is that of the lungs,” Pro- 
ceeds immediately from the fourth ventriele, and 
not from the third cavity of the heart, as 
| pretends. This miſtake comes any from i 
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not having perceived, in the land tortoiſe of 


America, the 4 ventricles which I have de- 
monſtrated to the academy in the heart of this 


animal. 

The * of the T aorta, at about 1 * 
ſtance of an inch from the heart, divides itſelf 
into 2 conſiderable branches; one turns back- 


wards, the other forwards. The poſterior branch. 


4 .bending from left to right, croſſes the an- 

terior branch 5, after which. it continues its courſe 

towards the tail, and gives branches to all the 

poſterior parts of the body. 

The anterior branch 5 advancing towards the 

head divides into two branches, each of which 
ſubdivides into two others, which make the axillary 


arteries 8, -8, and the carotids 9, 9, which throw 


themſelves into all the-anterior parts, 

The ſecond trunk. of an artery * 2, 2, 2, 2. 
which I call the canal of communication, by 
it diſcharges a part of the blood which it receives 
from the heart into the poſteriay branch 4 of the 


aorta, bending alſo backwards, but on the left. 


ſide, at firſt croſſes this branch, and after having 
produced the celiac artery 6, and the meſenteric 
7, it unites with it, and opens into its capacity. 


The pulmonary artery + 3, which makes the 


third trunk, repreſented open, is divided into 
two conſiderable branches, which croſs one ano- 
ther from their origin; ſo that the right paſſes 
into the left lobe, and the left branch 1nto the 
right lobe of the Juogs. 851 | 

The trunks of theſe three arteries are of une- 
qual capacity. That of the canal of communi- 
cation 2, is a little ſmaller than that of the aor- 
4 f 1, but that of the pulmonary artery ** 3, is 


＋ Fig. 2 & 4. * Fig, 4 7M Fig. 7. f Fig. 6 
5 5 8 2 A itſelf 
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itſelf ; almoſt as big as that of the aorta, and that 


of the canal of communication taken together, in 
both tortoiſes. 


In the land tortoiſe, the * arteries 


have a capacity equal to that of the pulmonary 
veins. In the ſea tortoiſe the pulmonary veins 
have a much leſs Or than 150 e nary 
arter ies. 


* 


An explanation of the figures in 1 UI. 
Fig. 1. A. The heart reverſec. 


B. 5. The venæ cave. 
C. C. The axillaries. 
D. The coronary. 
E. E. The 2 hepaticks. 
F. F. The 2 pulmonary veins. 
G. G. The 2 auricles. 
Fig. 2. A. The heart in its natural firuation, 
G. G. The auricles. 
1. The aorta. | 
2. 2. The canal of communication. | 
3- 3- 3. The Pn artery, and its tw 
es. | | 
6. The cœliac. 
7. The meſenteric, : 
& The poſterior branch of the aorta. 
. The anterior branch. | 


| 4 8. The axillaries. 


9. 9. The carotid. 
Fig. 3. A. A. The heart. 


II. H. The left auricle open. 


L. The aperture of the pulmonary veins. 

N NN. The valves of the left vemicle, 
P. The left ventricle open. 7 

R. The firſt ſtrair, or _ ovale, 
6. The coeliac, 2 EI. 
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The meſenteric, 
# The partition of the auricles, 
Fig. 4.1. The trunk of the u,, 
2.2. 2. 2. The canal of ee 
4. 4. The poſterior branch of _ aorts. 
5. The anterior branch, 
4 The celiac. 
7. The meſenteric. 
8. 8. The axillaries. 
9. 9. The carotids. 
Fig. 5. A. A. The heart. 
I. The partition of the auricles. 
K. K. The right auricle opened. . 
M. M. The 2 valves of the inoſculation of tha 
veins with the right auricle. | 
05 The valve of the entrance of the right ven· 
tricle. 
Q. The right ventriele opened. 
R. The firſt ſtrait, or foramen ovale. 
T. The ſecond ftrait. 
V. The flethy valve. 
Fig. 6. A. A. The heart. 
8. The third ventricle opened. 
T. The ſecond ſtrait. 
1. The aorta opened. 
2. 2. The canal of communication Senne. 
4. The entrance of the e branch of the 
* a. ES, 
5. The anterior branch. 
6. The coeliac. 
The meſenteric. 
Y. The third ſtrait. 
Fig. 7. A. A. The heart. 10 
G. G. The auricles. 8 7 
X. The fourth ventricle Ge 
T. The third ſtrait. 
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PAPERS EI in * . 
of the HisToRY and MEmMoiRs' of the 
RoyAaL ACADEMY of dit etna at 
PaRIs, for the Year Mypcciv. 


1 the HISTORY. 


F the earthquakes in Italy. 
A diſcovery of a JF panty properly in the 
thermometer. 
III. Of the-cauſe of the beat of lions. f 
IV. On the figure of the extrados of a circular 
vault, of which all the arch-ſtones are in 
equilibrio with one another. 


In the MEMOIRS. 


I. An obſervation on the quantity of rain, which 
fell at the obſervatory, with the heights of 
' the thermometer and barometer, in fb year 
1703, by M. de la Hire, 

II. New obſervations on the inſects of orange- 
Trees, M ln rae | 
III. That all the barometers, double as well as 
Jimple, which have been hitherto conſtructed, 
aft not only by the greater or leſs weight of 
the air, but alſo by its greater or leſs beat; 
and the means of preventing this defect for 
the future, in the conſtruction of double baro- 
meters, and of correcting the error in the uſe 
of the ſimple barometers, 9 M. Amontons. 

| Bi IV. 
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536 5 A Tarts, &c, 
IV. > higory of the Formica. eo, by M. Tea. . 


V. A 22 on the barometeri, by * Amon. 
tons. | 


VI. Extra® of 4 letter from NI. Sarraſin, phyfe- 


cian to the king, in Canada, concerning the 
: anatomy of the caſtor, read to the 2 
25 by A4, Pitton 2 
VII. The deſcription and uſe of a level of a new 
conſtruction, 24 M. de la Hire. 
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PHILOSOPHICAL DiscoveRIEs and On- 
SERVATIONS in the HisToRy of the 


ROYAL ACADEMY of SCIENCES at Parts, 


for * Year 1704. 


I. 27 the earthquakes in Italy. 


| MAR ALDI having communicated to the 
M. - academy ſome accounts which he had re- 

ceived of earthquakes in [/aly, we will here col- 
left from them the greateſt part of the natural 
philoſophy which they contained. 

The earthquakes in Italy began Oob. 1 702, 
and continued till July 1703. The countries 
which ſuffered moſt by them, and where they 
began, are the city of Norcia, with thoſe depend- 


ing on it in the eccle/aſtical ſtate, and the pro- 85 


vince of Abruzzo, Theſe countries are conti- 
guous and ſituated at the foot of the Apennine, on 
the ſouth- ſide. 

The earthquakes have often been accom pan ied 
with terrible noiſes in the air, and theſe noiſes 
have been alſo frequently heard without any carth- 
quake, even when the ſky has been very ſerene. 
The earthquake on Feb. 2, 1703, which was the 
moſt violent of them all, was accompanied, at 
leaſt at Rome, with a great ſerenity of the ſky, 
and a great calm in the air. At Rome, it laſted 
half a minute; and at Aguila, the capital of A. 


bruzz0, 3 hours. It overthrew the whole city of 


Aquila, buried under its ruins 5000 perſons, and 
made great havock in the adjacent parts. 
Vor. II. Ne. 16. 8 The 
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The ſhakings of the earth have commonly 


been from N. to S. or very neat it, Which has 


been obſerved by the motion of the lamps, in the 


churches. 
It made two openiogs in a field, from whenan 


With violence, iſſued out great quantities of ſtones, 
which, having entirely covered it, made it har- 


ren. Aſter the ſtones, thete ſprang up ſuddenly 
from their openings two ſpouts of water, whoſe 
height much exceeded the trees of this country, 


which laſted a quarter of an hour, and overflowed 


the neighbouring countries. This water is whi- 
tiſh, like ſoap-ſuds, and has no taſte, - 
A mountain which. is near Sigillo, a town 22 


| alles diftant from Aquila, had a pretty large 


lain on its ſummit, ſurrounded with rocks, which 


| were a kind of wall to it. Since the eatthquake 


of Feb. 2, inſtead oſ this plain, there is a gulph 
made of an unequal breadth, the greateſt diame- 
ter of which is 25 toiſes, and the leaſt 20. The 
bottom of it could not be found, tho”. they went 

300 toiſes deep. At the time when this opening 
was made, flames were ſeen to proceed out of it, 


and afterwards a very great ſmoak, which laſted. 3 


days with ſome interruptions, 

At Genoa, the iſt and 2d of July, 1703, there | 
were two {mall earthquakes. The laſt was felt 
only by perſons who were at work on the mole. | 
At which time the ſea in the port fell 6 feet; ſo 
that the gallies i in the Dar/e touched the bottom, 
and the fea continued thus low near a mere! 
an hour, 

The ſulphurous water, which is in the road 
from Rome to Tivoli, diminiſhed 2 feet 4 in 


height, both in the baſon and in the ditch. In 
many places of the plain, called 7/ Teftino, thete 
were ſprings and rivulets of water, which formed. 


im- 
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impaſſable marſhes, but all dried up. The water 
of a lake, called Toferno, diminiſhed alſo 3 feet 
in height. Inſtead of the old ſprings, which 
ceaſed, there came new ones about a league diſ- 
unt from the firſt; ſo that in all likelihood _ 
e. waters have changed their courſe. 7 


I. 4 4 diſervery of a ſingular property i in ; the 


bj thermometer. 


It muſt appear ſomething ſurpriſing, that when 
we cover the ball of the thermometer with our 
hand to warm the liquor, and make it aſcend to 
the tube, this liquor begins to fall, and does not 
aſcend above its firſt level till after this ſeeming 
irregular motion, which is ſo contrary to what 
might have been expected. M. Amontons, who 
ſpoke of this, on the occaſion of his new ther- 
mometers, refers this motion, whereby the liquor 
falls at firſt, to the rarefaction which the heat of 
the hand cauſes even in the ſubſtance of the glaſs 
of the ball, before it can cauſe any in the liquor. 
The capacity of the ball therefore is augmented, 
and conſequently the liquor in the tube ſinks, till 
it has received warmth enough to riſe, notwith- 

ſtanding the inereaſe of the capacity of the ball. 
NI. Amontons hath calculated upon exact expe- 
riments, how much the increaſe of this capacity 
may be. and he has found it to be but Ioooth 
part. This 1000th part, by which the ball is aug- 
mented, and which is the quantity of the liquor 
which enters into it, or which ſinks, will become 
ſo much the more viſible on the tube, the nar- 
rower the capacity of the tube is when compared 
with that of the ball. 5 1 


i T 2 | | : - 
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III. Of the cauſe of the beat of lem. 


In the lion, the gall bladder has ſeveral plain 
or folds, and from thence M. da Verney has con- 
jectured, that the bile being able to remain there 
a longer time, and exalt itſelf more, may per- 
haps be the cauſe of the great heat of this animal, 
and of the continual fever which is aſcribed to it, 


IV. On the figure of the extrados of a cir- 
cular vault, of which all the arch-ftones 
are in equilibrio wirb one another, | 


A vault, or ſemi-circular arch, being placed 
upon its two impoſts, and all the arch - ſtones or 
— that compoſe this arch being cut and 
in ſuch a manner, that their joints being 
meet all in the centre of the arch; itis 
2 be that all the arch-ſtones muſt be in form 
of wedges, wider art the top than at the bottom, 
by virtue of which they bear upon and ſuſtain each 
other, and mutually reſiſt the effort of their weight 
whichdetermianesthem to fall. The arch-ſtone in the 
middle of the arch, which is perpe 
horizon, and is called the key of the vault, is 
ſuſtained on each fide by the two contiguous —— 
ſtones, n as by two inclined planes, and 
con the effort that it makes to fall. is 
not equal to its weight, but is a certain part of it 
which 1s greater, as the inclined planes that ſuſtain 
it are leſs inclined ; ſo that if they were infinitely 
little inclined, that is, perpendicular to the hori- 
zon, as well as the key of the vault, it would en- 
deavour to fall with its whole weight, would not 
he any more ſupported, and would actually fall, 
if the cement, which we do not here conſider, did 
I not 


ndicular to the | 
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not hinder it, The ſecond arch-ſtone, which is 
to the right or left of the key of the vault, is 
ſuſtained by a third arch-ſtone, which by virtue 
of the figure of the vault, is neceſſarily more in- 
| clined to the ſecond, than the ſecond is to the 
firſt ; and conſequently the ſecond arch-ſtone in 
the effort that it makes to fall, exerciſes a leſs 
part of its weight than the firſt, By the ſame 
reaſon, all the arch-ſtones, reckoning from the 
key of the vault, proceed always in exerciſing 4 
leſs part of their total weight; and, in fine, the laſt, 
which is placed upon a ſurface horizontal to che 
impoſt, does not exerciſe any of its weight, or, 
which is the ſame thing, does not make any ef- 

— to fall, as it is entirely ſupported by the im- 
1 we would have all the arch - ſlones make an 
equal effort to fall, or be in equilibrio, it is viſi- 
ble that each, from the key of the vault to the 
impoſt, exerciſing always a leſs part of its whole 
weight; as for example, the firſt exerciſing 4, 

the ſecond 3, the third 32, Sc. there is no other 
way to make theſe different parts equal, than by 
proportionably increaſing the wholes, of which 
they are parts; that is, the ſecond arch-ſtone- 
muſt be heavier than the firſt, the third than the 
ſecond, and fo on to the laſt, which muſt be in- 
finitely. heavy, becauſe it makes n effort to fall, 
and a null part of its weight cannot be equal to the 
finite efforts of the other arch- ſtones, unleſs this 
weight is infinitely great. To apprehend this 
idea in a more ſenſible manner, and leſs meta- 
phyſically, we need only reflect, that all the arch- 
ſtones, except the laſt, cannot let any other arch- 
ſtone whatever fall without raiſing themſelves; 
that they reſiſt this elevation to a certain point 
determined by the greatneſs of their weight, T 
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by the part of it that they exerciſe, that only the 
laſt arch- h-ſtone can let any other fall, without rj- 
fing in ſome manner, and only by flipping hori- 
2zontally; that the weights, ſo far as they are finite, 
bring no reſiſtance to the horizontal motion, and 
that they do not begin to bring any that is finite, 
till we conceive them to be infinite. 

M. de la Hire, in his Treatiſe of Mechanicks, 

printed in -1695, has demonſtrated what is the 

roportion, according to which the weight of 
the vouſſoir of a ſemi-circular arch muſt be en- 
creaſed, that they may all be ix eguilibrio, which 
is the ſureſt diſpoſition that can be given to a 
vault, to render it durable. Before this, the ar- 
chitects had not any exact rule, and were only 
guided by trying. If we reckon the degrees of a 
drant of the circle from the middle of the 
key of the vault to one impoſt, the extremity of 
each vouſſoir will belong to an arch as much 
greater, as it ſhall be farther diſtant from the key; 
and according to M. de le Hire's rule, we muſt 
encreaſe the weight of an arch-ſtone above that of 
the key, as much as the tangent of the arch-of 
this vouſſoir exceeds the tangent of the arch of half 
the key. The tangent of the laſt vouſſoir necel- 
farily becomes infinite, and conſequent]y its — 
alſo; but as infinity has no place in practice, it 
is reduced to charge the laſt arch-ſtones as much 
as poſſible, that they may reſiſt the effort that the 
vault makes to ſeparate them, which is called the 
ſhoot. 

M. Parent has inquired what ſhould be the 
outſide bend or extrados of a vault, of which the 
zntrados ſhould be circular, and all the arch-ſtones 
in equilibrio, by their weight, according to M. 
de Ia Hires rule; for it is plain, that all theſe 
arch-ſtones, unequal | in a Certain th Sm make 

On 
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on the outſide a certain regular curve. He found 
it only by points, but in a very ſimple manner; 


ſo that by his method we might eaſily enoug 
build a 5 of which we ſhall be ſure that 6 
the arch-ſtones will be in equitzbrio, | 
_ A conſiderable effect of the inquiries of M. Pa- 
rent is, that he has at the ſame time diſcovered 
the meaſure of the ſhoot of the vault, or what 
proportion this ſhoot has to the weight of theentire 
vault. We only knew that this effort was very 
great, and oppoſed great maſſes of ſtones, of 
butments, rather too ftrong, than too weak, but 
we did not know exactly what medium to ob- 
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Pr1LosoPHICAL MrmMoirs of ths RoyaL 
ACADEMY of SCIENCES at Paris, for | 


the Year 1704. 


I. An obſervation of the quantity of rain 
which fell at the obſervatory, with the 
heights of the thermometer and barome- 
wr, in the year 1703, by M. de la Hire *. 


HEN I undertook to make exact ob- 

ſervations on the quantity of rain-wa- 
ter which fell at the obſervatory in the courſe of 
a year, I had no other view than to draw. from 
thence ſome knowledge of the original of ſprings, 
on which I have made ſome remarks, and from 
whence I have drawn conſiderable advantages for 
the conſtruction of ciſterns, as I have related in 
the memoir which I read to the publick aſſembly 
of the academy, the 18th of April, 1703. But 
as we are perſuaded by moſt obſervations, that it 
does not commonly rain but when the air be- 
comes lighter, which is known by the falling 
of the quickſilver in the tube of the barome- 
ter; I thought that I ought to add to the ob- 
fervations of the rain, thoſe of the barometer, 
and relate at the ſame time the height of the ther- 
mometer, to know what has been the degree of 
heat or cold, when there has been more or leſs 


plenty of rain. I have compared theſe different 


2 ＋ of the thermometer, with thoſe wherein 
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it always remains in the bottom of the caves of 
the obſervatory, which I look upon as the mean 
heat and the mean ſtate of the thermometer, 
filled with ſpirits of wine, which I make ule of, 
and this height is 48 degrees. | 
This is the quantity of rain water which fell 
at the obſervatory, each month of the year 1703, 
which is meaſured. by the height which. it would 
have, if none of it was waſted or evaporated. 
I have already related in other memoirs of this 
kind, the manner in which I make theſe obſer- 
vations; therefore will not here repeat it. And 
tho* theſe obſervations have been made daily, 
I have thought it ſufficient to give each month's 
reſult thereof, with ſome remarks on this ſubject, 
and principally of the winds which governed 
in January. The height of the rain water was 
9 lines 3, almoſt the whole of which fell near 
the beginning of the month, with a weſterly wind, 
inclining ſometimes to the S. and ſometimes to 
the N. At the end of the month the wind was 
almoſt always to the N. and without rain. 

| In February there were 14 lines and 4 of water; 
the wind was ſomething changeable, but the greats 
eſt part of the month it was ſoutherly. 

In March it rained but 4 lines, tho the wind 
was almoſt always towards the W. between the 
N. and the S. 

In April there fell 16 lines and z of water, 
diſtributed pretty equally throughout the whole 
month, the wind being almoſt always in the S. 
inclining to the W. and ſeldom towards the W. 

In May I found 34 lines and 4 of water; the 
governing wind was W. which ſometimes changed 
to the S. but more commonly to the N. 

In June there fell but 23 lines of water, the 
wind being almoſt always in the W. 

Vol. II. No. 16. U In 
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In July it rained 28 lines 2, which fell at the 
beginning, in the middle, and at the end of the 
month. When it rained, the wind was almoſt 
always in the W. inclining to the S. and N. and 
in the intervals it was pretty often in the N. and 
a little in the KE. 

In Auguſ the rain furniſhed 23 lines 2, of 
which 13 lines f fell the r2th day of the rhonth, 
beginning with a little ſtorm, the wind bei 
E. S. E. the wind was almoft always in the N. 
and fometimes iriclining to the E. and W. 

In September the whole height of the rain wa- 
ter roſe to 20 lines 4, which was diſtributed 
thro? the whole month. The prevailin - wind 
was S. W. | 

In Ogober 1 got 17 lines of water, which fel 
each time in little quantities throughout the 
courſe of the month. The wind was almoſt 
always in the W. inclining to the 8. and ſcion 
in the N. or E. 

In November I collected but 13 lines of water, 
which fell at the beginning and towards the end 
of the month, with a S. wind. From the 4th 
of the month to the r9th, it did not rain, the 
wind being almoſt always in the E. and fore. 
times to the W. 

In December there fell but 3 lines and 4 ef 
water, but there were many fogs. In two thirds 

of the month, towards the end of it, there was 
no rain, tho” the wind was pretty often towards 
_ W. except on the laſt days, when it was Won 

CE. 

The ſum of the rain water of the whole year 
was 208 lines 7, or 17 inches 4 lines 4, which is 
a little leſs than the common, which is T9 
inches; fo that we may ſay, that this year is 
one of the dryeſt of theſe countries. rite” 
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The four months of May, June, Juby, and 
e gave. more "or than the other cight to- 
h commonly — tho there 

— 3 no conſiderable ſtorms. =» 
The little now which fell in the beginning of 
this year, is not worth being conſidered. We ſee 
thereby, that it is not the great quantity of ſnow 
which makes the earth more fruitful, as is com- 


monly. believed, ſince this year has produced 


much corn and fruit, It is true that ſnow, con- 
tinuing long on the ſurface of the earth, may 
| keep the ſalts therein, which throw themſelves 


out of it continyally, and which entering the 


earth again, when the ſhow melts, may make 
it more fruitful; but there may alſo be rains 
which may have the lame effect, if they are im- 
pregnated with the ſame ſalts. 


The cold was not conſiderable throughout the 


months of January and February, wherein it 
commonly is the greateſt, for my thermometer 
did not fall to 26 degrees; and I have obſerved, 
that it does not begin to freeze till this thermo- 
meter is at 32 degrees; from whence alſo we 
may ſee, that there have been no conſiderable 


froſts. In the laſt months of this year the cold 


was not ſo great as at the beginning. 

Iſthe cold was not conſiderable this whole year, 
the heat was alſo but moderate, and of little con- 
tinuance; and I find that the hotteſt days were 


the 27th of May, the laſt days of July, and the 


firſt of Auguſt, wherein the thermometer was 
near 60 Fig The hotteſt day was the 12th 
of Auguſt, in which the thermometer roſe to 
64 degrees. Theſe obſervations are always 
made near the ſun-riſing, which is the time 
wherein the air is cooleſt ; and between two and 
three. in the afternoon, the heat of the day- 1s 

U 2 greateſt, 
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greateſt. I have obſerved during the ſummer, 
that between two and three in the afternoon, the 
thermometer riſes 10 or 12 degrees more than in 
the morning at the time of the fun-rifing, tho 
this thermometer is always in the ſhade. 75 
The 28th of April, the thermometer having 
been in the morning at 42 — and the baro- 
meter at 27 inches 3 lines Z, there was a ſtorm 
and pretty loud thunder; and I was told, that 
near Villeneuve St. George, there fell on the earth 
a very great flame, which frightened thoſe who 
lay near it, but which did no "bure to thoſe who 
were in the place where it fell, 1 34% % 1 „% 

As to the barometer, it was at w higheſt on 
the xoth: of December in the evening, at 28 
inches, 4 lines and 3, at the height of the great 
hall of the obſervatory, and in the whole month 
of December, the barometer always kept up very 
high; nor did it rain but 3 lines 4, and this is a 
confirmation of what is generally obſerved, that 
it very ſeldom rains when the barometer is raiſed 
higher than its mean ſtate. There alſo happen- 
ed very near the ſame thing in March, when it 
did not rain more than 4 lines; but the bare- 
meter was not quite ſo high as in December. 

The third of Fanuamy the barometer was he 
loweſt in the year at 26 inches, 6 lines 4, with 
a little rain, and without ſtorms, as it often hap- 
pens when it is very low. Thus. the difference 
between the greateſt and the leaſt height of the 
barometer, was this year 1 inch, ꝙ lines and j, 
which is a little more than the common, which 
does not exceed 1 inch, 6 lines. 

I obſerved on the 18th of Decemben, the decli- 
nation of the needle from 9 6. N. towards the 
W. with a needle of 8 inches length. This 
ncedle is very well made, and is ſhut up in a 
| wooden 
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wooden box of a ſquare _ and to make 
the obſervation, I always place the ſide of this 
box in one and the ſame part of a pillar, in the 
lower ſtone gallery of the obſervatory, whoſe = 
ſition in the meridian line I am certain of, by ve 
exact obſervations on the centre of the ſun's paſ- 
ſage in the meridian. 


II. New obſervations on thei inſet}s of orange- 


trees, by M. de a Hire ®. 


I had formerly examined what is called the 
grain of cochineal, and 1 had given a memoir 
of it to the academy, in whieh I related at length, 
all the diſcovery I could make of them by their 


figure, after having ſoaked them; and among 
other things I had obſerved, that it was a little 
inſe&, of which nothing remained entire but the 


belly, which was covered with ſcales ; but no 
part of the body near the head was to be ſeen, 
nor any feet, which I imagined had been dry'd 
up and reduced to duſt. 

It came then into my thoughts, whether the 


little inſects on orange-trees were not the ſame- 


with the cochineal; for the figure of the belly 
appeared to me much like them, and theſe inſets 
feeding on the juice of the red fruits of Opuntia, 
where they gather cochineal, might give them 
the red colour and Wong dye, wich which they 
are fill. 

I had often obſerved, that in bruiſing with the 
fingers the inſects on orange-trees, they remained 
_ dyed of a reddiſh colour, which fticks pret 
faſt to the skin, tho? theſe animals feed only on 
the juice of green leaves and ſtalks of the tree; 
and this is what perſuaded me that there was 
great likelihood in my conjectures ; z that if theſe 


March 8, 170. 


inſocte 


# 


E , 
h r ——— — * . b . 
8 2 1 = \ 0 - \ wah 7 l 


150 The HISTORY and MEMO1Rs of the 
inſects fed on the juice of the red fruits of the 
Opuntia, they might give a very ſtrong red 
tincture; and what more confirmed it was, that 
J knew thoſe who had eaten of theſe fruits, had 
made urine as red as blood. 
I To ſucceed in my deſign, as I had ſome plant 
of Opuntia, which had very red fruits upon them, 
I placed them underneath, and very near ſome 
orange- trees, whereon were many inſects not yet 
hatched. I alſo broke ſeveral of the bags which 


contained the eggs, and ſpread a great quantity 
of them over all the Opuntia, hoping that ſome 


of theſe animals would faſten upon it, I obſer- 
ved every day, with a great deal of care, both 
the leaves and fruits of the Opuntia,; and at 
laſt I perceived one day a very great quantity 
of little white inſects, which ran with great ſwift- 
neſs upon the Opuntia. I alſo looked on the 
orange-trees, and. in like manner found them 
proportionably there. I then made no doubt 
but that theſe little inſets were hatched from 
thoſe eggs. A little time after, all theſe inſecte 
fixed on the orange: trecs, round the branches and 
under the leaves, and they forſook the opuntia, 
on which there remained none of them, either on 
the leaves or fruits. Thus I concluded, that theſe 
inſects of the orange- trees, tho* in appearance 
ſomething like the cochineal, could not find on 
the opuntia a food ſuitable to them, as on many 
Other plants, and that theſe were not the ſame. . 
However, my enquiry was not altogether uſeleſs 
to me; for I then knew that the inſets on orange- 
trees, from their being hatched till a certain big- 
nels, to which they arrived in a little time before 
they fixed themſelves, might couple, and be in 
a condition of lay ing fruitful eggs, at a time 


far diſtant from that of their coupling, which is 
3 | not 
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not till eight months after ; and what ſeems yet 
more extraordinary, is the great growth of theſe 

inſets after they are fixed and' ſettled, till the 
time of their laying ; for they become 20 or 30 
times greater than they were before, and their out- 
ward figure being changed, they now appear 
only like a pretty long piece of tortoiſe-ſhell. 

It were to be wiſhed that ſome of the ſeeds 
of cochineal could be conveyed into the ſouthern 
parts of Europe, as Sicily and Spain, where the 
opuntia may eaſtly be brought; for I make no 
doubt but that cochineal may there be ſufficiently 
cultivated, to _ perfectly the nature of it, 
without being obliged to refer- to the relation 
of clowns — ſlaves, who look on the produc- 
tions of nature only with B to the profit 
which it brings chem. 


III. That all the barometers, double as well 
as fimple, which have been hitherto con- 
firued, act not only by the greater or 
leſs weight of the air, but _ alſo by its 
greater or leſs heat; and the means of 
preventing this defect for the future in 
the conſtruction of double barometers, and 
of correcting the error in the uſe of the 
femple barometers, by M. Amontons “. 


It is proper in the firſt place to relate the par- 
ticulars of ſome experiments, in ordet to deduce 
afterwards from thence, if poſſible, a conſtruction 
which may prevent the alteration cauſed by heat 
in the weight of quickſilver, with which com- 
mon barometers are filled. 


* June 18, 1704. „„ 
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11; Experiment I. 


The thermometers, of which mention is made 


at the 2 of the comnorſſance de tent of 1704, 
' being a 


4 inches, 5 ines, an areometer Was 


filled Vith nuitkſifver, n which entered 18 ounces, 


7 Urams, 63 grains. After having emptied the 


Ateometer, it was filled with ſpirit” of Wine, and 


chere entered 1 ounce, 1 dram, 28 grains. The 


quickſilver, ſpirit of wine, and and thermometer had 


been a conſiderable time, as ſeveral. days, in the 
fame place near one another. 


It follows from this experiment, that the weight 
of the quickſilver is to that of the ſpiri tof wine in 


an equal maſs, near as 164 to 1, When we do 
not try it either in great « cal 0 


r great KP, 


** 4 


Experiment II. 


N The ſame thermometers BR at 54. ches 11 


Tines, a little common thermometer glaſs "wa 


filled full of quick ſilver, the whole which entered 

therein was 737 grains: the bign eſs of the. tube 

Was ſuch, chat, in the length Rp 11 lines, it con- 

_ Tained 18 grains. Mg this rate, à tube of like 

bigneſs, and of inches, 6 lines ; long, would 
have contained ü. 


e 757 fn "of _quickſilyer, 


- The thermometers being len to 50 inches, 11 


nes, the little quick icklilver dee fell juſt 
2 lines; from whence we mult conclude, "that 
from the great heat to the great Told of. our. cli 
mate commonly taken, that is to tay, in the time 
When my thermometers ran from 30 to 58. in- 

ches of their graduation, che bulk of the quick- 
Ailver augments by about , 1; part of hat it Pad in 


the great cold, and that in equal bulls the weight 


of it F alſo diminiſhes | in great heat 13 152 Kron That 


which 3 it had in che g great cold. 
Efe 
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The thermometers being at 54 inches, ſome 
ſpirit of wine was put into a glaſs tube, ſealed at 
one end: it 2 . in this tube 32 inches, 4 
lines in length; the other end of the tube was af- 
terwards ſealed, and-it was left for the-experiment. 
The thermometers being fallen to 30 inches, the 
ſpirit of wine in the tube was ſunk 7 lines 43 
from whence it follows, that from the great cold 
to the great heat of our climate commonly taken, 


the bulk of the ſpirit of wine augments about 5 
of that which it had in the great cold. 


It alſo follows from theſe three experiments, 


that in the great cold of our climate, the weight 


of the quickſilver is to that of the ſpirit of wine 
near as 16 ton | | | 

This being ſettled, if we ſuppoſe that in the 
great cold the ſpace between the ſurfaces of the 
quickſilver of the two boxes of the double baro- 
meter is 28 inches, 8 lines; one of theſe inches 


will counter-balance, or be an equilibrium to 16 


inches of ſpirit of wine, and the top of theſe 16 


inches of ſpirit of wine, will mark for that time 
on its tube the place where the atmoſphere equals 
the remaining 27 inches, 8 lines. 


By taking the top and bottom of this point of 
the equal parts of 16 lines, each of theſe parts 
will be analogous to the lines of the quickſilver 
of the ſimple barometer, that is, the ſpirit of wine 
of the tube being at the firſt diviſion? under that 
which marks 27 inches, 8 Tines, will ſhew that 
the air then weighs 25 inches, 9 lines, and only 
27 inches, 7 lines, when the ſpirit of wine ſhall 
be at the firſt diviſion above that which marks 


28 inches, 8 lines. Mean while it ' muſt be ob- 
ſerved that each of theſe parts of 16 lines ought 


; Vor. II. Ns. 1 6, X 0 


254 The HisToRY and MEMoIRs of the 
to be diminiſhed 23 of a line, if the aperture of 
the tube, which contains the ſpirit of wine, is 
half that of a line, and the diameter of the 
box. an inch, the reaſan of which 1s, that the 
ſpirit of wine which enters into this tube cannot 
go out of the box, without making the quick» 
Alver fall in a, quantity which equals 1 > of a line; 
which. makes a difference of + of a line in the 
height of the quickſilver to each part, and ther 
muſt be of ſpirit of wine to be an equilibrium 
10 of quickſilver. 1 
The cold ſuppoſed to be Ril the fame, and the 
barometer being thus regulated, it is evident, 
that it will exactly mark all the changes which 
ſball happen in the, weight of the atmoſphere, 
with this advantage over ſimple barometers, that 
it will mark them at leaſt 14 times more ſen ſibly: 
but in the great heats of our climate, t * 28 
inches, 8 lines of quickſilver, which in 
cold made an eguilibriuim With the ith oy of f the 4 
r will weigh 21 leſs, and ought, copr 
&quently in onder to continue to counter-balance 
the ſame weight of air, to be augmented about 
3 lines, which are very near the 12 14 of 28 in- 
ches, 8 lines, without which the {pirix of wing 
will ſink in its tube 48 lines minus 1 : of a line, 
that is to ſay, a little more than 3 inches 2 - WP 
This augmentation of 3 lines to the height of 
the column of quickſilver, cannot be made till 
ehe ſurface of the quickſilver of the inferior 175 
falls a line and half, for then this line and half of 
quickſilver being driven into the ſuperior box, 
will make one total height of quickſilver of 28 
jaches, II lines, between. the ſurfaces of the 
quickſilver of the two boxes. Now i: is necel; 
fary,. in order to hinder this falling of the quick- 
þlver in the inferior box, from cauſing any ha nge 
98.5 * 


3 —— a 
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in the height of the ſpirit of wine in the tube; 
that the part of the ſpirit of wine, which is in the 
inferior box, ſhould dilate itſelf ſufficiently to fill 
this ſpace df a line and half, which the quickſilver 
abandons 5; which will neceſſarily happen, if 
there is given to that part of the box which con- 
tains the ſpirit of wine, an equal capacity with 
that of à cylinder of the ſame diameter as the 
box, and of. 40 lines 4 of height, ſince theſe 40 
| lines + contain 27 times 1 line and half, and 

the ſpirit of wine, by the third experiment above 
related, augments its bulk , from your cold to 
great hear. 

It now remains to cotifider the changes * * 
heat may make on the ſpirit of wine contained 
in the tube, according as it may be at different 
heights, and as the degrees of heat vary. 

Firſt, it is now very certain, that 1 che 
weight of the atmoſphere ſtops the ſpirit of wine 
at the bottom of the tube which contains it, what- 
ever change happens to the heat of the air, the 
ſpirit of wine i the tube will not change its ſi- 
tuation, and that the whole actibom of the rare-: 
faction of the liquor, will be MI ann the ade ob 
the ſuperior box. 

It is alfo very weiden, that in. i treat col, 
whatever height the ſpirit of wine may have in 
the tube Which contains it, ir will always mark 
preciſely the augmentation or diminution of the 
weight of the atmoſphere, ſince it is ſuppoſed to 
be in the ſtate of great cold, that the: e 
has been regulated, e e li 

It is then only the different heightsof ſpivic: of 
wine in the tube, except the time of great cold, 
which can make any alteration in the exactneſd 
of this barometer; and though this e 
X 2 1 il the 
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the greateſt heights of the ſpirit of wine, in times 
of the greateſt heats, cannot at moſt exceed 14 
lines, and that it is very inconſiderableat all iter 
times, wherein the heat is leſs 3 yet this is the way 
to correct it. Wen it is en e e in 
the obſervations. .. . | 
If * in. the tube, which, contains the. ſpirix of 
wine, it rote therein thro? the little weight of 
the atmoſphere, in the time of the great | heats, 
to the — of 28 inches, there pry toes be 
on this height of 28 inches one inch5te be cor- 
rected, becauſe then theſe 28 inches would 
wei ich no more than 27 inches, in the time of 
great cold. Therefore if they take this tube of 
28 inches for one of the ſides, about the right 
angle of a rectangular triangle, and at this height 
of 28 inches, a line is drawn of an inch perpen- 
dicular to the tube, which makes the other ſide 
of the right angle of the ſaid triangle; this laſt 
fide being divided in ſo, many equal parts, as the 
thermometer contains degrees from winter to 
ſummer, and numbered in like manner, ſor ex- 
ample, in 8 with the ſame figures, and that from 5 
each of theſe parts the right lines are carried to 
the extremity of the other ſide, ſo that they di- 
vide the triangle into: 8 equal triangles, there 
will be no more to do than from all che diviſions 
of this firſt ſide to carry lines parallel to the ſe- 
cond ſide: thefe.; parallels will each be divided 
into as many parts, as that by the lines carried 
from its diviſions to the extremity of the firſt 
ſide, and all theſe diviſions will be analogous to 
the degrees of the thermometer, and will indicate 
how the liquor ſhould be corrected, that is to 
lay, "wh much of its height ſhould be dimi- 
niſhe 


.* Plate IV. Fig. I, 
Example 
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oK — t r 3411 30 
The Gary being at 56 inches," che R. 
quor in the barometer at 27, let there be raken 
from the height f the liquor a quantity equal” wo. 
that part of the parallel 27, which is contained = 
between the lines 50 A and 56 A, and thus 


CONCISE. 


others. N SOL? 

As to the Sthple barometer, the whole erden 
of its march being bounded in a ſpace tod little, 
for ſuch a ſcale as the preceding to be of any uſe 
to correct it in ſuch a manner as is neceffary; the 
following table may be uſed, which ſhews how 
much a column of quickſilver of 28 inches, 9 
lines, will lengthen or diminiſh at all the degrees 
of heat indicated by my thermometer. Wel 

This increaſe or diminution is expreſſed in this 
table by 5 of a line. Thus, for example, over- 
againſt 55 inches, 5 lines, is to be found — 4 
which means that at the time when my thermome 
ters mark 55 inches, 5 lines, there muſt be di- 
miniſhed from the height of the quickſiver of 
the ſimple barometer an equal quatiffey to 2 lines 
32 of a line. a 

It ſhould: alſo here be Boted chat though 28 
inches, 9 lines, are not the mean height of the 
ſimple barometer, this height being more com- 
monly 27 inches, 6 lines; yet nęvertheleſs this 
table may very profitably: de made uſe of without” | 
the fear 11 ws. into ny ner error. 1 
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Iv. The biftory of the Fortiiicales: . 
Poupart , tranſſated by Mr. 8582 2 


. 


The formica Teo + is an inſect which” rele 
bles the ſpider, both in its diſpoſition, the figurs, 
and ſoftneſs of its body,” and its manner of foin in- 
ning; it alſo bears ſome relation to the palmer, 
or millepes, and at firſt fight, . one would even 
miſtake it for that animal; tis of a dirty brown. 
iſh colour, and beſet with black ſecs,” which 
when viewed thro” a magnifier, appear like ſo 
many prickles or quills of a porcupine. Its body 
is inveſted with annuli, which render it all wrink- 
led; it has 6 feer, 4 of them faſtened to its /bo- 
rar, and 2 to a long projecture, which m 

taken for its neck; its head is very fall and 


» Aug. 30, 1904. + Plate IV. Fig. 2 and'3; . ; 
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flat, its 2 harns hard and hollow, about 2 lines 
long, and ſomewhat thicker than a hair, being 
hooked at the end like a cat's claws 3 by the mi- 
croſcope they appear much like the horns of a 
large beetle, called the Jur uus bolens * ; at the 
baſe: or bottom of each is a little black eye, 
which is very ſharp ſighted, as appears. from the 
animal's taking the alarm, and fiying at the leafh 
appearance of an object. 

It is called the Panera 9. & auf- lian, fo” | 
its living chiefly upon ants, which have the for- 
rune to fall inte its ambuſcade 3-the? this ſhould 
hardly intitle it te the.denomination of a lion; its 
artiñce is rather that af a fox, and it. rt. be 
more proper to call it faraica- vulpas. The 
creature is obliged to be very grave and waty, 
as having nothing to live. on but a few inſects, 
Which fall into its clutches, but eſpecially ants, 
for all the little animals with wings eſcape its at- 
tempts, and moſt of the reſt are either too big 
or too hard ſkinned to be penetrated and faſtened 
with its horns. 

Its way of catching inſects is as follows, it 
uſually encamps under the foot of an old wall, to 
be ſheltered from the rain, and the place that it 
pitches on muſt be a fine dry ſand, that it may be 
able to make a pit or trench cherein, of the form 
of a tunnel. 

To dig only a ſmall pit, it beudai its hind-part, 
which terminates in a point downwards, and with 
this, as a plough-ſhare, opens the ground, walk- 
ing backwards; and by little > wy when arrived 
at a certain depth, it throws up the ſand a great 
height with its head, and its ditch is finiſhed ; 
but to make a deep ditch, it firſt draws a large 


So it is auritten in Mr. Chambers Y manuſcript, z . frould 
be cervus volans, or flying * 


Cir cle, 
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circle, which 'is to be the top of the tunnel“; 
then it digs under the ſand, at each ſtep it makes, 
which is always backwards z in its deſcent, it de- 
ſcribes a ſpiral line, which at length terminates in 
the point or tip of the tunnel or hollow cone. 

+ Its head is very fit to heave off the "Ty 
as being flat and its neck very long, when not 
drawn in, by which means it is enabled to give 
violent toſſes ; and accordingly I have ſeen it throw 
the animaicais i it has ſucked, to the diſtance of + 
a foot from its den. 

The pit being finiſhed, the animal places itſelf 
aſide of its bottom, ſhewing nothing but its two 
horns, which protend into the tip or bottom of 
the pit; lying _ _—_— if an ant or other 
like inſect ha ro paſs by the edge of the 
pit, it neceſſarily — ſome of the looſe ſand 
into the bottom, which is a ſignal to the formiza- 
leo that there is prey at hand; upon this it falls a 
throwing up fand with its head upon the poor 
ant, in order to bring him tumbling down into 
the bottom of the cave between his horns, for 
the creature never runs after its game; and if it 
happen that the ant do not fall plum between his 
horns at firſt, but that perceiving the ſnare laid 
for her, ſhe begins to clamber out of the pit, the 
mobility of the ſand ſometimes lets her drop a- 
gain; or if this fail, the formica. leo being ſtill 
upon the watch, throws up new ſand to bring 
her down a ſecond time; and if ſhe now fall be- 
tween his horns, he gripes her faſt, plunging 
them deep into her body, and proceeds to ſuck 
her ſo long as any moiſture remains; this done, 
the carcaſe is thrown out, and if any damage had 
been done to the pit, the animal makes it 12 
again for a ſecond chaſe. | 
Fi + Fi 3 n 

we EM Y 2 The 


164 The HisTory and 3 f the 


The formica- leo would rather die of hunger; 
than go ſeek its living like other inſects, nor 
is it out of lazineſs as might be ſuppoſed, that 
it plays this fox's game, for it has no other, be- 
ing unable to walk except backwards, and by lit- 
tle jirks. It lies night and day upon the ſcout, 
under the ſand at the bottom of its den, for that 
being unable to go out in queſt of its game, it 
can only wait till chance brings it home to it, 
which happens very ſeldom, ſo that it is obliged 
to ſupply with Een what nature has de- 
nied it by agility. 

Indeed the reaſons I am going to ma ſeem 
to make all theſe ſtratagems of little effect to the 
ſubſiſtence of the animal, which one would ima- 
gine only caught inſects out of diverſion and 
wantonneſs, like the ſportſman who only goes to 
the chace for the pleaſure of purſuing foůo. 

Firſt, he only gripes the inſects with the ex- 
tremity of his horns, which do not ſeem to be 


rforated at the end, ſo that tis hard to con- 


ceive how he ſhould ſuck their juices by that part. 

Secondly, upon viewing him with a — 
aber, there is no ſign of his thruſting out a 
proboſcis to ſuck the little animals hey — 4 
2s other inſects do; and there is always a con- 
ſiderable diſtance between his head and the un- 
happy animal, which never comes nearer him 
han the points of his horns. 

Thirdly, ſeveral formica-leo's have * ſhut 
up in a cloſe box for the ſpace of ſix months, 
yet have lived. as well as others which were ſup- 
plied with flies, and even made their pits, and 
over went all the natural changes hereafter men- 
:tioned, which ſeems to intimate that the formics- 
leo may live without fool 4 3 

But 
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But if it be conſidered, that its horns grow 5 
again after they have been cut; that it dwindles 


and grows leſs when it has no food; that after 


catching a ſingle inſect it appears viſibly bigger 
than before; and that by ſucking a fly. two or 
three hours, it renders it fo dry and friable, 


that it may be crumbled into powder between 


the fingers. It muſt be allowed, that altho* the 
animal may live without our perceiving how, or 


by what part, it takes in its food ; yet food it 
does take. 

. lam perſuaded, Sigh nt its 3 are to 
be conceived as two ſyringes, where with it pumps 
the juice of animals; in effect, viewing them 
with a microſcope, which magnifies a great deal, 
IJ obſerved a tranſparent, membranous body, run- 

ning the whole length of the cavity of the horn, 
which may well enough ſerve for the piſton, 
or ſucker of the ſyringe. 

The formica-leo being arrived at a certain age, 

and preparing for a renovation, in order to ap- 
pear under a new form, it ceaſes to make any 
more pits, but continues to plough the ſand, 
which is found all ce over with irregu- 
lar tracks, 


After ploughing a jon time, it neſtles under 


the ſand, where it makes a hollow ball, and ſhuts 
itſelf therein while it changes its figure; this ball 

conſiſts of ſilk, which it ſpins from its hind- 
part, much as ſpiders do of a g/uten or viſcid 
matter, iſſuing from all parts of its body, and 


bol a ſand which it finds in the place. 


To make the ball, it turns ſlowly around as on 

a centre, vibrating its hind- part to the right and 
left, and making it touch the ſand, that the 
ſilk may ſtick thereto, either by its catobing 
Fig. 6. 
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on the inequalities of the grains of ſand, or all- 


hering to the glutinous matter it may be ſmeared 


with; but however this be, the ſands ſtick ſo 
cloſe to the ſilk, that tis difficult ſeparating 
them, even though they be vigorouſly Sk | 

while the work is yet ſoft. C 

This filk is inoomparably finer than the com- 
mon ſilk, being ſcarce perceivable without the 
help of a microſcope; to obſerve it well, you 
muſt take it up ere the work. be quite finiſhed, 
in which caſe it will be found ſoft and cottony, 
as not being yet. hardened by the glut en, which 

oozes at a very ſlow rate from the pores. of 

the animal, Upon taking up this filk with the 

point of a needle, one ſees a ſpace between 
the grains of ſand, but without ſeeing the. filk 

that connects them, unleſs a Rn? be +264 
plied. 
" Tis impoſſible, without a ſtrat agem, to y 
how theſe little animals ſpin their Gl; and builds 
their cells, by reaſon they always work. under the 
fand. In order to this, their work is to be taken 
up once, and again ere it be finiſned; upon which 
they begin again, till at length they are grown ſo 
feeble, that being no longer able to hide them 
ſelves under the ſand as uſual, they begin ſlowly 
to ſpin their ſilk on the ſurface thereof, ne 
manner above- mentioned. 

The Formica leo having wrought a long time, 
finds itſelf in the middle of a large ſoft ball, 
which hitherto only conſiſts of ſilk and ſand in- 
termixed; but it hardens by little and little, in 
proportion as it imbibes the viſcous matter oozing 
from the body of the animal, which —— 
the cell on all ſides. 

What chiefly convinced me of a viſcid moiſ- 
ture tranſuding from the body of this mY 
that 
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that there were ſeveral grains of fand ſticking on 


the neck of one of my formica leds, and ſoeming 


a little kind of rock thereon ; while this clog was 
on its neck, it ceaſed working at its pit, as being 
obſtructed in the motion of its head ; but upon 
breaking it with nippers, the animal immediately 
went to wor x. 

When the Formica leo is indlofed i in its cell, ic 
lines the inſide thereof with new pure ſilk, un- 


mixed with ſand, forming a cloſe kind of pearl 


coloured web, wherein the animal lies at TY 
with its head between its legs. At firſt ſight, one 
would take this web for a dry gluten, ſeparated 


from the body of the animal; bur if this were fo, 


it would break with bending and folding, which 
it does not; add, that this lining is a continua- 
tion of the cell, or at leaſt is faſtened fo cloſe 
thereto, that there is no parting them without 
deſtroying the ball. Steeping ſome of this ſilk ſe- 


veral days in water, I found it did not diſſolve as 


a gluten would have done; tho? it loſt its fine co- 
lour ; an argument that the little gluten, which 
was mixed with the ſilk, and perhaps gave it 
its colour, had diſſolved, and left the ſilk alone. 
This filk is much like that which certain ſpiders 
hang on the leaves of trees, to ſerve them as a 


lodge or nidus, to lay their eggs in, but is thicker | 


than ſuch ſpider ſilk. 

That the formica-leo does not begin to line 1 in 
the inſide of its cell, till after it is finiſhed, ap- 
pears hence, that opening it before it be hardened, 
we find none of the lining above- mentioned. 


My Formica lec's remained 6 weeks or 2 months, 


in their cells, before they changed into maggots, 
tho? this time of their continuance is by no means 
regular and certain ; they were diſpoſed with the 
head between the legs, tor the lake of roundneſs, 

and 
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and that they might take up the leſs room, and 
accommodate themſelves to the concave figure of 
the ball as much as poſſible. ON 
When the time was come for changing their 
figure, they began to put off their firſt ſkin, to 
which the horns, eyes, and hair were faſtened. 
This ſkin was now like a ſhriveled clue, whitiſh 
on the infide, having an aperture all along the 
belly, at which the inſect hereafter-mentioned 
had iſſued. 75 LW 
The formica-leo having quitted its ſkin, appears 
under the form of a maggot*, with 4 membranous 
wings, 6 feet, 2 large horns or hollow, ſoft an- 
tennæ, 2 black eyes, and 2 pinchers in form of 
ſaws, which ſerve it for teeth; the whole being 
about a quarter of an inch long. This maggot 
remains ſometimes in its retirement ere it comes 
forth in a new form, tho? the preciſe time is not 
ſo eaſy to determine, by reaſon the formica- leo it 
ſprings from lies hid before the metamorphoſis. 
When the maggot is diſpofed to quit its cell, 
it eats a little roundiſh hole therein, which how- 
ever does not appear round, by reaſon the piece 
uſually remains faſt on one ſide F, which renders 
the paſſage 1o narrow, that half the maggot re- 
mains in the cell, and the other half out. In this 
ſtate, the maggot 1s no living thing, being only 
a tranſparent membranous caſe, with horns or an- 
tennæ, eyes, teeth, wings, feet, Sc. which are 
the caſes of the like parts of a beautiful fly, called 
a maid t, which iſſues hence by a cleft made on its 
back near the head. 55 


gene. eo. 
T So Mr. Chhaml ers tranſlates it: the original is demoiſelle; 
it is an inſect, called, in Frnglih, adder- bolt, or dragon Hy i 
ſee Vol. I. pag. 94, of this abridgment. | 


3 | This 
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This fly is 15 or 16 lines long; its wings at 


firſt are only 2 lines, by reaſon having been ſeri in 
caſes or frames of that length, they have aſſumed 
the figure and ſize thereof; but we find them 
folded in 2 plaits, which, in two minutes time, 
open and ftretch out, and thus grow longer than 


the body; after quitting its caſe the maid remains 


ſometime on its-feet-motionleſs, to let its wings 
dry, that it may take its flight , and enjoy a 
happier ſtate of life than that it led ql the 
ſcin of the poor formica-leo. 

While the maid 1s ineloſed in its get, it 
cannot attain to above 3 lines long, by reaſon 


the maggot itſelf is no bigger; but it is no ſooner 


at liberty, than it lengthens and extends to up- 
wards of 15 lines. This ſudden expanſion ariſes 
hence, that the maid, while in its caſe is folded 


and contracted like a cat- cawl, when ſqueezed at 


the two ends; but after its deliver y hence, it reco- 


vers all its magnitude like a ſponge, which hav- 


ing been crowded between the Kaen, reſumes i its 


dimenſions when let go again. 
In the year 1703, the formica-lzos 1 had ob- 


ſerved did not change into maids, it being the year 


following ere that metamorphoſis: took place: an 
indication that theſe animals do not change in the 
firſt year, and that they muſt be to a certain age 
ere they be fit for transformation. ry 3 

When the maid is gone, opening the cell the 
formica- leo had lain in, we find it lined as above- 
mentioned, with a gloſſy pearl coloured ſatten, 
the ſhriveled ſkin or exuvia of the formica-leo, 
is always found therein, together with the mem- 
| branous caſe which immediately incloſed the 
maid ; but What is more extraordinary, we 


Fig. % ; 4 
Vor, H. N 5 | ſome- 


| fits there, before it goes. The egg is 2 lines lo! 
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ſometimes find an egg *, which the maid depo- 


1 thick, and bears ſome reſemblance to a lender 
acorn ; its ſhell is hard, and in all reſpects ike 
that of a hen's egg. The ſubſtance-contained in 

it is not fluid, and I have obſerved. the eggs to 
be of different colours at different times; one of 
them being expoſed ſome days to a hot fun, the 
matter within it grew hard and black as ink. 

Theſe young maids ſeem only to lay one egg, 

for we found but one a- piece in the bodies of ſe- 
veral which had been opened, only one in a cell 
which another had | relinquiſhed, and another 
maid riſing to the top of the box, it was kept in, 
ſome hours after dropped another; z and yet tis 
ſcarce probable, that each maid ſhould only lay a 
ſingle egg, by reaſon there will always be ſome 
— are not prolifick, and others of them muſt 
produce males, from whence it is eaſy to infer, 
that the ſpecies by degrees muſt have totally 
ceaſed. The precipitancy wherewith theſe maids 


lay their eggs are a proof, that they do not al- 


ways wait for the embraces of the male ere they 
bring them forth; and it may be owing to the 
2 of ſuch coupling, that the formica-lees, 
and the. little maids ariing from them, are 0 
Tare, 5 

The little bal the 8 Ine is lodged i is, ö 
abſolutely neceſſary for the production of the 
maid; for breaking ſome of them, and turning 
out the formica leos naked upon the ſand, they 
were ready for transformation. They did indeed 
put off their ſkin ; but the maids could not get 
forth from the maggots they were incloſed in, 
tho? they lived a long time after, and made ſeve- 


ral attempts to get forth. One of the _ uſes 


Fig. 12. 
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of this bal is, that by means hereof the maid ms. 


off the maggot it is inveſted with, in ſ 


with ſome difficulty, through the little hole the 


ſame maggot had made with its teeth. 


It muſt be obſerved, that the * kinds of | 


maids friſking in the ſummer-rime. about rivers, 
buſhes, c. do not all ariſe from this little ani- 


mal; ſuch as do, have two antennæ, which are 


very lender towards the head, and grow bigger 
and bigger to the end. They have two large eyes 


on the ſides of their head, and none atop of it, 


as the other maids have. Their belly is not fur 


rowed lengthwiſe, as is found in the reſt; andthe 
tip of their tail is beſet with hairs. T heir wings 
_ are of an aſh colour, ſpotted with black, without 
any vivid colours variegating them: ſo that tis 
probable thoſe beautiful flies, which the variety 
of their colours has occafioned to be denominated 
_ maids, with all the ſoverkl on thereof, are of 
another origin. 

There are two other e factien of large 
maids, whoſe origin is certainly very different 
from thoſe above-mentioned: they ariſe from two 
water animals, which have no reſemblance to the 
formica- leo. 

We fhall take orcaſior akin to then that 
the animals they ariſe from are real fiſhes ; 
for we have obſerved- their gills; and ſhall here, 
by the way, preſent the figures thereof ®, * as well 
as of the animals chemſelves f. 


Explanation of the fawr ery grands Pa 5 M. 


Plate IV. Fig. 2. This figure repreſents the 
formica- leo, drawn three times as big as the life, 
to ſhow how he is briſtled with prickles. 

3. The under part of the ſor mica- leo. 


5 Fig, 15 and 16, I 2 * 13, 14, and 17. 
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4. The head and neck of the formirca-leo ſepa - 
tated from the breaſt, and drawn much larger 
than the life, that the ſmalleſt pres Ty _ di- 
ſtinctly ſeen. | 

5. The pit which the formica-lts lies tone Hae 
inſets to fall into. He is hid at the bottom, 
where he lets nothing but his horns be ſeen, which 
he keeps divided, that he may be quite v to 
ſeize the little animals. e 

6. The lodge in which the formica-leo is fur 
up, in order to change its form. 15 | 

7. The little worm which appears 4 the 
formica-leo has quitted its ſkin, in which the de- 
moi ſelle, or adder-Bolt (11) is incloſed. = 
8. This figure repreſents' the little worm (7) 
drawn much larger than the life, that its eyes, 
feet, and wings may be diſtinctly ſeen, which are 
ſheaths or caſes, in which the lame: Pans: of the 
demoiſelle are contained, 

9. This odd figure, Which is e much 
larger than the life, is the little worm which was 
repreſented in the figures 7 and 8, in its ſituation 
in the lodge. Its back is bent, that it may ſuit 
the 2 of his lodge, and take up leſs room. 

The ball, or lodge, of the formica- leo, 
with th worm marked 7, part of which is within 
and part without; from whence the demoiſelle (11) 
is come out chrough a crevice made. on the back 
of the worm. 

11. This figure N che demoilelle, when 
ſhe is come out of the worm 7, 8,07 9. 

12. The eggs which the Jemoifellis lay almoſt | 
as ſoon as they are come out of their little ot 

* "Of: T_ : 
. An aquatic animal, from W proceeds 
8er. kind of demoiſelle, different from that 
n comes from the formica. leo. This little 
animal is a real fiſh. i 


14. The underpart of the e animal repre- 


ſented in f 18. 
. 15. A Ba of mask, which covers the head of 


the aquatic animal marked I 13, which are the gills 


ſeen outwardly, - e- 

16. A mask . covers the fore part of the 
head of the aquatic animal marked 13, which is 
its gills ſeen inwardl. 

17. Another aquatie animal, a little differing 
from the, preceding, from which comes out 4 


om kind of any . e with fine _ 


V. 4 a; jou on the barometer, 1 M. A- 


montons * 


Ames the phyſical diſcoveries of the laſt age, 
that of the barometer, or of the manner of mea- 


ſuring the weight of the —— may. well 


hold the firſt place. | 

The clearneſs and evidence with which we now 
explain many effects of nature, where we only 
ſaw obſcurity and uncertainty before this diſco- 


very, are convincing proofs of it. Hardly any _ 


body is ignorant that the effects, which were for- 
merly attributed to the abhorrence of a vacuum, 
had cauſes which were wholly unknown to thoſe 
very perſons, who were moſt fond of uſing this 
exprefſion. 

_ Thus, what is very obſcure and impenetrable at 
one time, becomes the utmoſt evidence in another. 

But altho? it be true, that ſince this diſcovery, 
we have cleared upon this ſubject an infinity of 


very difficult things, with all the clearneſs that 


can be wiſhed; we cannot however doubt, but 
that there yet remains a great number, and that 
theſe laſt are much more 30, as they at are leſs ap- 

Nov. 12, 1704, 
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parent, and that they do not preſent themſelves 
at firſt to the mind, as the former did. 

In che novelty. of the barometer, the n 
effects of the weight of the air alone, have draun 
all the attention of thoſe who ſaw them, we ſuf⸗ 
fered ourſelves willingly to be prepoſſeſſed, that 
it was the ſole cauſe of the motion of the quick - 
ſilver; and if we reflected, that there is nothing 
upon which heat does not a, we thought that in 
this _ it was ſo little, that it was not worth re- 

We eaſily paſſed over a reaſoning: 
which K nothing new, to admire a ſyſtem, of 
which the novelty agrecably ſurprized us by its 
happy ſucceſs; and we had, if I may ſo fay, eyes 
only to conſider a multitude of experiments, all 
of them curious, which preſented and explained 
themſel ves, as of their own accord, without there 
being need to determine any thing exactly. 

In effect, it ſignified little to give the reaſon, 
for example, of pumps, fiphons, and almoſt all 
the other experiments of the gravity. of the air, 
to know that the weight of the quickſilver was not 
the ſame in ſummer, as in winter. It was ſuffi- 
cient, that we were aſſured that it was not ſo con- 
fiderable a quantity as to hinder the determining 
in general the elevation of the quickſilver in the 
tubes ta about 28 inches, and that of water to 32 
me... .. | 

But, in fine, theſe apparent and palpable el. 
fects of the weight of the atmoſphere being now 
ſufficiently explained in a general manner, it re- 
mains for us to do it in a more particular and ex- 
act manner, and to carry our attention to others, 
which by being more concealed are not. leſs uſe- 
ful. , 
The only thing, here, 43 could trouble us, is, 


that the barometer proper for explaining in * 
r 
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faulty and bad when it is uſed, for example, to 
meaſure the viciſſitude of the weight of the atmo- 
ſphere, to determine the height of it, and to le- 


vel many points of the ſurface of the earth. In 


the obſervation of the greater or leſs gravity of 
the atmoſphere, we may find a difference of above 
3 lines in the height of the quickfilver,” tho? in 
reality the weight of the atmoſphere has not 
changed; which proceeds from the effect which 
the heat produces upon the quickſilver of the ba- 
rometer, experience having taught us, that a co- 
lumn of quickſilver of 28 inches, 9 lines in win- 
ter, and one of 29 inches in ſummer, are of the 
ſame weight; ſo that the ſimple barometer being 
carried in the coldeſt time of our climate, from à 
place above the ſurface of the earth, into another 
made hollow beneath it, may give 1 line + dif- 
ference in the height of the quickſilver, which we 
have falſly attributed to the weight of the co- 
lumn of air which was between theſe two places; 


and if we had a mind to determine by this expe- 


riment the height of the atmoſphere, or th e dif- 
ference of the level of two places of the earth, 


we ſhould run great riſque, of doing both very 


badly. c 

The barometers are either ſimple, that is, charged 
only with quickſilver; or double, that is, beſides 
quickſilver a 2d liquor is alſo uſed, which is com- 
monly oil of tartar coloured. As for the fimple 
barometers, the extent of their motion is very 


moderate, hardly exceeding 23 or 24 lines, and 


there is no other way to avoid errors in theſe, 


than to prepare a table of correction, which ſhews 


the proportional quantities by which the heat 


lengthens the column of quickſilver, from win- 


ter to ſummer, and that conſequently it is con- 
1 venient 
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176 TheHisTory and MrMorks be 
venient to retrench from the heights indicated by 


the barometer, at the time of the obſervation. 
For example, my thermometers, that is, thoſe 


which are deſcribed at the end of the connoiſſauce = 


des Tems de 1704, and in the memoirs of 1702 
and 1703; theſe thermometers, I ſay, marking, 


58 inches, which is the time of our greateſt heats, 


there are 3 lines to be retrenched from the height 
of the quickſilver of the ſimple barometer; 2 
lines when theſe thermometers mark 55 inches 4 


lines; only 1 line when they mark but 52 inches 


$ lines; and o, or nothing, when they mark but 
50 inches; and ſo of the other corrections to be 
made for all the other degrees of heat between 
theſe, which we ſhall find by preparing an exact 
table upon this foundation. | 

But as to the double barometers, vaſe mo- 
tions are much more conſiderable, and upon which 


the heat produces different effects, the combina- 


tion of which is the: cauſe that we cannot eaſily 


make the corrections by a table; beſides that the 


perſons, who make uſe of_theſe barometers, are 
for the moſt part but little accuſtomed to theſe 
ſort of corrections ; this is the way that J have 
uſed, that theſe corrections might be made as it 
were of themſelves, and without a table. 

Theſe barometers are compoſed of two glaſs 
boxes * A B, which have a communication with 
one another by a bent tube A CB. | 

The box A terminates in a Doint which 1s 


hermetically ſealed. The upper half of this box 


is emptied of groſs air, the other half, the tube 
ACB, and the lower half of the box B, contains 
quickſilver. This ball B terminates in a very 


'flender tube B D, open at D. The upper half 


of the box B, and part of the tube B D, con- 


7 Flate IV. Fig. 18. „ 
| tain 
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tain a liquor which riſes and falls in the tube, 
according as the atmoſphere is more or leſs light, 
the quickfilver A C counter-balancing and mak- 
ing always equilibrium with the We N 2 
the liquor B D and the atmoſphere. 

All this at preſent ſeems to be almoſt univer- 
fally known, but thaw which ſeems not to have 
been yet obſerved by any body, is, that the 
quickſilver contained in A B, becoming lighter 

in the ſummer than in the winter, the atmoſphere 
repels toward the bottom the liquor contained in 


the tube BD, to 3 or 4 inches, and makes us 
falſly preſume that the atmoſphere is become thus 
much heavier, tho? in reality its weight has not 


been at all changed. 


Therefore to prevent this fault, the callus | 


of quickfilver AB muſt be lengthened ſuffici- 
ently, to replace the weight which the heat makes 
them loſe, without the 


which eaſily rarefies by the heat, as ſpirit of wine 
does; I ſubſtituted this liquor to oil of tartar, 
which is commonly uſed, and which does not _— 


near ſo ſenſibly. 


I incteaſed the capacity of the box B, which com- 


| monly contains this liquor, that it might hold more, 

and alſo produce a ſufficient rarefaction, to make 
the quickſilver of the box fall, and by this means 
lengthen the colymn of quickſilver AB, which 
without that would not lengthen at all, altho' the 
heat had rendered it lighter, becauſe the atmo- 


ſphere not preſſing immediately upon the quick- 


ſilyer of the box B, but upon the liquor in the 
tube D, jt would make this liquor 'fink and ſup- 
ply by chis means the lightneſs of the quickſilver; ; 
which, as J have already ſaid, would make us 


falſly preſume that the atmoſphere i is become hea- 


Vo. II. Ne. 17. Aa vier 


iquor in the tube chang- 
ing its place, For this purpoſe I took a liquor, 
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vier, altho? it is not at all changed; whereas the 
liquor in the box B, finding in its rarefaction 
always the ſame reſiſtance on the fide of the at- 
moſphere, ſuppoſing that its weight has not 
changed Iv all; and finding leſs from the fide 
of the quickſilver rendered lighter by the heat, 
this liquor-employs the whole action of its rare- | 
faction againſt the quickſilver, which it repels 
and replaces always in equilibrio with the at- 
moſphere, without the liquor of the tube , 
upon which the atmoſphere immediately acts, 
being conſtrained to change place, unleſs the at- 
moſphere changes its weight; and the whole arti; 
fice of this conſiſts only in well proportioning the 
capacity which contains the liquor to the capacity 
of the tube of the barometer; for too ſmall à 
one would not entirely correct the error; and too 
great a one, by repelling the quickſilver too 
much, would make the liquor in the rarefac- 
tion find at laſt too much reſiſtance from the 
quickſilver, and be obliged to act on the ſide of 
the atmoſphere ; which would make us falſly 
_ preſume that the air was become lighter. + 
It remains for me to obſerve, that altho? by 
this means the error that might happen by the 
greater or leſs lightneſs of quickſilver is corrected 
of itſelf; there is alſo a ſecond to be avoided, 
which might be cauſed by the greater or leſs light: 
reer. IK 
This error is truly not ſo conſiderable as the 
firſt, and might very well be neglected without 
any. great conſequence z but it will be always 
better to have regard to it, chiefly in caſes where 
exactneſs is required; and this might be done 
by the means of graduation, as I am going t 
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we commonly divide this graduation into parts 
equal among themſelves, which ſignify nothing, 


and are only to expreſs by their greater or leſs 
number, that the liquor is more or leſs high, and 
conſequently that the atmoſphere is more or leſs 


light, but not how much; and theſe numbers 


fever expreſs the weight of the atmoſphere. 
] have therefore judged it moſt proper that 


theſe parts; altho* much greater, ſhould repreſent 


the inches and lines that the quickfilver reaches in 


the ſimple barometer, from the leaſt to che great 


et lightneſs of the atmoſphere. 
Thus I divide all my graduation, which is a- 


bour 28 inches, into 24 equal parts, which ex- 
preſs the 24 lines comprehended in the fimple ba- 
rometer between 28 inches 4 lines, which is the 


greateſt gravity that I have known in the atmo- 


ſphere, and 26 inches 4 lines, which is the leaſt. 
J allow to this graduation about 14 lines = 


breadth at the top, and only a Ime and 4 
thereabouts at the bottom. 


I divide each of theſe bat into 8 e qua 


parts, and draw right tines from the diviſions 
at the top to thoſe at bottom, which make 8 tra- 
peziums about 28 inches long. 

Laſtly; I cut all theſe trapexiums by lines pa- 


fallel to each other, drawn from the 24 aſcending 
diviſions, after having numbered 'theſe 24 divi- 
fions, in defcending from 26 inches 4 lines, to 
28 inches 4 lines, I numbered the 0 lateral divi- 


viſions from go to 58. 


Theſe 8 lateral divifions repreſent! the $ inches 
contained upon the graduation of my thermo- 


meter, from go to 38, that is, from the greateſt 


cold to the greateſt heat of our climate, and ſerve 


to make the correction of the error, that the great- 
eſt or leaſt lightneſs of the liquor of the baro- 
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meter might cauſe, and that in the following 


manner. 


I firſt conſider at what wiso my thermome- 
ter is; I afterwards take upon my barometer over- 
againſt the place where it is found, the lateral part 
contained between the firſt aſcending line of the 
graduation, and the aſcending line which anſwers 
to the diviſion that I have obſerved upon the 
thermometer. 

Adding this part to the height of the quick. 
ſilver that the barometer indicates, I have the ex- 
act weight of the atmoſphere. 

Here would be the place to give the reaſon of 
the particular conſtruction of this barometer, and 
of its graduation; but as it is deduced from a 
detail which would be tedious, and which I have 
already given *; thoſe who would know more of 
it, may have recourſe to it. I ſhall content my- 
ſelf with obſerving that this barometer, beſides 
its great exactneſs, has alſo the advantage of be- 
ing almoſt as ſenſible again as the others, and that 
great care muſt be taken that there does not re- 
main any air in the top of the upper box under 


the quickſilver. h 
After what I have juſt faid of the effect 


of the heat upon the liquors, that the double 
barometers are filled with; it remains to ex- 
amine what its action may be upon the glaſs 
that contains theſe liquors ; and if there is no 
room to fear that this may alter the indica- 
tion alſo of the greater or leſs gravity of the at- 
moſphere, which is not without foundation. For, 
in ſhort, we know nothing in nature, of all that 
falls under the ſenſes, upon which heat does not 
manifeſt its power ; thus there is no doubt of 1 it 
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acting upon the glaſs, as upon all other things, 
and of its dilatating it in ſuch a manner, that 
the capacity of a glaſs veſſel or bottle is greater 
in the ſummer than in the winter. But the que- 
ſtion is, to know if this may be conſiderable. 
enough to cauſe any alteration in the baro- 
WW I. 45 5 
Now by many exact experiments, I have 
found . that a white glaſs bottle, pretty thick, of 
a cylindrical figure, and ſuch as thoſe are, which 
are commonly ſtopped with a glaſs ſtopper, full 
of common water, of which the degree of heat 
meaſured by my thermometer was equal to 54. 
inches, and which contained about 14 ounces of 
this water, increaſed its capacity only 2  g, when 
I immerged it in other water, of which the de- 
gree of heat meaſured upon the ſame ther- 
mometer, was 64 inches: from whence we may 
judge, that this effect is ſo trifling, that it can- 
not be ſenſible in the glaſs of a barometer, the ca- 
pacity of which is nothing near ſo conſiderable, 
as that of this bottle. 


VI. Extract of a letter from M. Sarraſin , 
 phyfician to the king, in Canada, concern 
ing the anatomy of the caſtor, read to the 
academy, by M. Pitton Tournefort; tran- 
Aated by Mr, Chambers. ©; 


The largeſt caſtors are 3 or 4 feet long, and 
12 or 15 inches broad in the middle of the tbo- 
rax, and from one haunch to the other; and they” 
are commonly from 40 to 60 14. weight. Their 
life hardly laſts above 15 or 20 years; as to 
colour, they are uſually very black in the far- 
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theſt parts of the north, tho“ ſometimes alſo 
white ; thoſe of Canada are generally brown, but 
this colour grows brighter as' the countries are 
more temperate, for they are fallow; and even 
almoſt ftraw-colotred among the Vinois and 

Chaouanons. FRY 7 

The caſtor, whoſe deſert ption we Kere give; ws 
very black, tho* taken on the edge of a little lake 
12 or 15 leagues from Quebec 5 it weighed about 
50 pounds. 

This animal is every where beſet with 2 Kinds 
of hair, except on the legs, where there is but 
one, and that ve ery ſhort hair; the firſt kind of 
hair is from 4 of an inch to two inches long, 
being continually ſhofterz the nearer it is to 
the head and tail, it is the thicker, rougher, 
and more gloſſy kind, being that to which the · 
colour of the caſtor is chiefly oving; ; viewing it 
with a microſcope, we find a line in the middle 
more tranſparent than the reſt, which makes us 
conjecture it to be hollow. 895 

The other k ind of hair is a very fine cloſe down, 
about an inch long, which helps to keep the ca- 
ſtor from the cold, and ſerves to make hats and 
other ſtuffs withal; thoſe skins which have been 

wore by the ſavages, either as garments or as 
coverings of beds, are the moſt valued, both 
as they are ſtripped of their coarſe hair, and 
as the down left on them being become fat and 
unctuous, by the matter of inlenſible perſpira- 
tion, works ſo much the better; this down, 
when the animal is alive and works, is preſerved. 
from the mud and dirt, by the other longer and 
ſtiffer kind of hair. 1 

Tis not eaſy diſtinguiſhing at firſt fight whe- 

ther a caſtor be male or female ; all that appears 


without 1 is an orifice under the tail, whereby both 
kinds 
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kinds of excrements are evacuated.. The 
which diſtinguiſh the ſex are hid under the mu 
cles, and to make a judgment thereof, the ſkin 
and fleſh between the os pubis and this orifice, 
muſt be taken up, upon which the yard will be 
felt, which is hard and Wan the length and thick- 
neſs, of a linger. 6 | 
Under the ſkin we find a layer of fat, which 
under the belly is 8 or 10 lines thick, and extends 
from the jaws to the tail, but it diminiſhes gra- 
dually in approaching towards the back where 
there is none at all. A. ſecond layer of fat we 
find between the two oblique muſcles of the belly, 
but this is hardly 4 of an inch thick, the viſ- 
cera have ſcarce any, and the caul, tho? as large 
as in other animals, only weighs 3 or 4 ounces. 
The muſcles of the caſtor are all very ſtrong, 
and ſeem bigger than needs be, conſidering the 
ſize of the animal. The fibres of the cutaneous 
muſcle have very different directions; thoſe co- 
vering the back, from the hips to the neck, 
are ſtrait, and ſo big, that the muſcle is here al- 
moſt an inch thick; the fibres ſituate aſide of 
theſe, recede gradually from hence, and make a 
much leſs bulk; they deſcribe almoſt ſemi- circles, 
which deſcending, on the pectoral muſcles, the 
ternum, and all along the ſtrait muſcles, unite by 
an aponeurofis, in ſuch manner, that they inveſt 
the whole animal. Part of theſe fibres cover the 
hips, after which traverſing each other on the o 
pubis, they deſcend and form a kind of tiſſue in 
manner of a mat, which covers not only a very 
conſiderable bundle of fibres, but alſo the mend 
of the anus. 
From the inner ſurface of the mat abated 
tioned, about 12 or 15 lines below the os pubis, 
my two branches of fleſhy fibres, about the thick- 
nets 
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neſs of a finger, which aſcend to the inſertion of 
the ſtrait muſcles, and are faftened thereto. Of 
thit part of this muſcle which covers the back, 
and whoſe fibres are ſtrait, a ſtrong aponeurgf/is is 
formed, which inveſts all below the thighs it 
18 faſtened to the ſpinæ ap:phyſes of the vertebræ to- 
wards the tail, and from ſpace to ſpace adheres 
likewiſe to the membranes of the muſcles, which 
give it motion. 

The ſame plan of fibres, being arrived at the 
firft vertebræ of the back, divides firſt into two 
parts, which form ſeveral heads, and by different 
origins are inſerted into different parts; there is 

one about 2 inches broad, which riſes to the 
third vertebræ of the neck, and is faſtened upon 
the rhomboides; another fixes itſelf upon the head 
of the omoplate ; ; the third on the hind and inner 
= of the arm, the elbow, and the upper and 

ind part of the firſt joint of the arm; laſtly, 
the fourth makes one and the ſame tendon with 
that of the firſt and broadeſt, and of this is 
formed a fifth, which is inferted into the middle 
and lower part of the firſt joint of the arm. 

There is nothing particular in the muſcles of 
the belly, except that the little oblique muſcle 
and the tranſverſalis are inſeparable. | 

The caſtor's liver is of a ruddy brown colour, 
and divided into 7 lobes, which poſſeſs the 2 Hy- 
pochondria, and ow cover the ſtomach on all 
ſides. The gall-bladder is faſtened to the largeſt 
of theſe lobes, and uſually diſcharges itſelf into 
the duodenum, tho? M. Sarraſm has met with one 
which emptied itſelf into the fejunum. 

The ſpleen is round and not above 4 Hes in 
diameter, to 3 inches long ; it is more firm than 

that of other animals, and is faſtened by 5 or 6 
very ſhort veſicles to the fund of the ſtomach, 
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as alſo by certain membranes to the Kidnies, pan- 
creas, and colon. A few conglobate glands about 
the bigneſs of bees are alſo found towards that 
end of it next the ſtomach, ian is ſomewhat 
bigger than the other. 
The kidnies are 4 an inch thick, 2 inches long, | 
and about as many broad; the renal glands are 

under + an inch in length. FF 

T he pancreas is at leaſt 2 foot long, and 
forms an angle, the point whereof is faſtened to 
the large lobe of the liver, by a fort of little 
threads; it is divided into two parts, one whereof 
paſſes under the ſtomach, and is faſtened to the 
ſpleen and the left kidney; the other deſcend- 
ing along the duodenum and jejunum, open into 
the ſame by ſeveral little paſſages. 

The oeſophagus is wholly inveſted with a white 
membrane, which appears like a kind of lining, 
and may eaſily be parted from the canal with- 

out tearing it, 
| The ſtomach is one of the moſt nä ue 
parts in this animal; it is upwards of a foot 
long, and 4 inches broad towards the ſpleen, but 
it leſſens by degrees, ſo that after about two 
thirds, contracts a full 4 by a projecture up- 
wards of an inch, which advances into its cavity; 
after this it widens about 3 inches towards the 
pylorus, which is conſiderably prominent, and 
advances towards the ſpleen by a membrane 
faſtened to the 'oeſophagus at its other end; the 
widening above: mentioned ſeems to make a ſe- 
cond ſtomach, tho' its real uſe be no other than 
to retain the food a longer time, and eſpeecially 
the more ſolid kinds, as wood, which here only 
yields a very ſlight extract, for it paſſes almoſt 
as it is ſwallowed down, whereas herbs, fruits, and 
roots, undergo an entire diſſolution. 
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The membranes of the ſtomach are ſo thin, 
that the part is apt to tear upon the leaſt ſwelling, 
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tho? the fleſhy membrane thickens on the ſide of 


the pyloras, and fortifies it. We meet with no 


| glands diſperſed in this ſtomach, but in lieu 


thereof it is beſet with about 100 veſicles or 
little bladders, 2 or 3 lines long, which are faſtened 
on the nervous membrane, and cover'd by the 
fleſhy one, their ſituation being between the 
ſtrait part of the veſicle and the oeſophagus; 
all theſe veſicles makes a kind of hemiſpherical 
body, 7 or 8 lines high, and about 3 inches 
broad at bottom; the inſide of each veſicle ſeems 
glandulous, but they are ſo delicate that the 
| burſt upon the leaſt preſſing them, tho? "ah 
of them have its reſpective outlet, yet they cor- 
reſpond to 12 little orifices about 2 lines broad, 
and ranged in 4 columns, which open into the 
ſtomach. When the animal is dead, theſe veſi- 
cles are found full of a white inodorous matter, 
of the conſiſtence of pap, but there is a deal of 
probability that it is fluid while the animal is 
alive; this matter is doubtleſs the diſſolvent of 
the ſod, which in the cold countries, and duri 
the winter time, is only wood of the alder, elm, 
lime, aſh, and ſome kinds of poplar ; during 
the ſummer they eat all kinds of herbs, fruits, 
and roots, eſpecially thoſe of diverſe kinds of 
water-lillies. 

The inteſtines of tall animal are very lender, 
and about 20 feet long. The cæcum is in figure 
of a ſcythe, being retained in that poſition by 
2 ligaments which run, the one along its concave, 
and the other along its convex fide, it is 18 inches 
long meaſured on the former ſide, and 30 on the 
latter. Its breadth is 4 inches at its large end, 
and may contain 5 or 6 Ib. of water; the colon i is 
4 feet long, and the ref7um about 15 inches, 
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| The bladder is like that of dogs; and if the 

opening of the animal be continued to the root ol 
the tail, we eaſily diſcern its teſticles, and the 
bundle mentioned above in the deſcription of the 
cutaneous mulcle. This bundle is a hollow muſcle 
which incloſes the yard and teſticles. 

Ihe teſticles are ſituate in the groin, reſting by 

their baſe on the lateral parts of the os pubis, an 

engaged in the fat. They are incloſed in ſeveral 
membranes furniſhed them by the peritoneum and 
muſcles of the abdomen, eſpecially by the crema- 
fer muſcles, whoſe fibres being circular, give 
them the figure of a cone: they are in all reſpects 
like thoſe of dogs, when they are unravelled, 

The vaſa deferentia grow conſiderably bigger 
behind the neck of the bladder; but they leſſen 
again ere they enter the urethra, where they have 

outlets ſeparate from each other. 

The veſiculz ſeminales are fo engaged under 
the os pubis, that there is no ſeeing them withqut 
ſeparating them. They are uſually two inches 
long and one broad toward the middle, but poin- 
ted at the two ends: their paſſages alſo open ſe- 
parately into the urethra, and terminate like thoſg 
of the vaſa deferentia, in a fleſhy eminence, a- 
bout the ſize of a pea, being a ſpecies of veru 
montanum; afide of this eminence we find ſeveral 
little orifices of the excretory ducts of certain 
glands, ſituate around the neck of the bladder, 
- which do the office of proſtrates, and are full of a 
white oily liquor. 

The hollow muſcle is ſituate between the os 
pubis and the aperture, at which the excrements 
are voided ; reſembling, in ſome meaſure, an an- 
cient. kind of pouch, wide and round at bottom, 
and narrow towards the top. A tendinous body, 
an inch broad, ties it faſt to the lower and middle 

. —_ 
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lip of the os pubis, from whence it deſcends con- 
uniſty winding to the common orifice above- 
mentionec. 

Upon opening this kind of pouch, from top 
to bottom, about the middle thereof we diſcover . 
the yard from its root to the er It divides 
this cavity into two, after which the hollow muſcle, 

folding itſelf after a certain manner, forms two 
other cavities, ſituate under the firſt aſide of the 
glans. In theſe four cavities are lodged the bags 
which contain the caftoreum ; tho', before we 
proceed farther, it may be neceſſary to ſpeak of 
the common orifice, This 1s a cavity, about 2 
inches every way, when well dilated, in which ter- 
minate the bags of the caſtoreum, urethra, anus,and 
the vagina in females ; it is about 3 inches diſtant 
from the root of the tail, and 4 from the os pubis, 
being blackiſh, and bordered with a very fine 
hair, nothing like that of the reſt of the body. 
The root of the yard is faſtened to the lower 
lip of the os pubis: hence it pierces the membrane 
of the anus, in the part where the upper bags 
communicate. This membrane adheres circu- 
larly to the inſertion of the glans, as the dia- 
phragm is to the eſophagus. The lower part of 
the yard, which is about 2 inches and a half long, 
is contained in the upper cavity of the hollow 
muſcle, being the part where it ſeparates into 
two; ſo that the glans, which is near an inch 
and half long, is intirely in the anus, between 
the outlets of the upper and lower bags. The 
caſtor attacks the female on the foreſide, both on 
account of the ſituation of the common orifice, 
and by reaſon of the length and inflexibility of 
us tall.” 

The glans, which 1s perfectly like that of dogs, 
is covered with a skin grained like ſhagreen ; in 
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the a of the yard we find a pyramidal bone, 
| whoſe baſe is faſtened to the . cavernoſum, 
and is about 15 lines long. 

Under the root of the yard are two bodies, a- 
bout the ſize of wallnuts, faſtened to the corpus 
cavernoſum. Theſe two bodies conſiſt of ſlender 
veſiculæ, which ſwell in the time of copulation, 
by means of ſeveral blood veſſels which form a 
kind of capſula to the uretbra. 

In the ſame place, we find two oval glands, a- 
bout 10 lines long, and 3 or four thick; their 
excretory veſſels, which are about the thickneſs 
of a common bodkin, and upwards of an inch 
long, open into the uretbra; about an inch deep 
in the yard, the ſubſtance of theſe glands are very 
firm, and contains a browniſh oily liquor, which 
perhaps may ſerve to defend the cavity of the ure- 
thra from the acrimony of the urine. The like 
are found in rats, excepting that they are round. 

The genital parts of the female caſtor are like 
thoſe of the female hare, coney, or rat. The 
vagina of that of the caſtor is 5 inches long, and, 
like the arethra, is not incloſed in the upper ca- 
vity of the hollow muſcle as the yard of the male 
is, but has its opening in the anus. 

»Tis affirmed, that the females go 4 months 
with young, and bring 5, 6, or 8 at a time; 
yet M. Sarrafs 7 has never found more than 4 in 
any of thoſe opened by him. 

The female caſtor has 4 breaſts, two ſituate on 
the great pectoral muſcle, like thoſe of women, 
between the ſecond and third of the true ribs, and 
two more on the neck, about four fingers higher 
than the former. 

The ancients, who did not diſſect with much 
care, could not perceive the caſtor's teſticles, as 


—_ very {mall and ſituate in the groin. * 
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ſize, figure, and ſituation of the bags im poſed 
upon them, and the firſt full diſcovery of oY 
parts is owing to the royal academy. 
The bags, or purſes, contained in the upper 

| cavities of the hollow muſcle, and which we ſhall 

| Hereafter call upper bags, contain a reſinous 
matter; but thoſe in the lower cavities, which, 
for that reaſon, we ſhall call lower bags, are ga- 
thered in cluſters, incloſed under a common mem- 
brane, and full of an oily matter. The upper 
are double, and reſemble a wallet ;/ each bag 
whereof being about 3 inches deep, and one and 
half wide at bottom, is placed, one on the right 
and the other on the left ſide of the yard. The 
bags deſctibe a kind of ſemi-circle, as they ap- 
proach the yard, and contract by little and little 
to the very apertures, which are about an inch 
in diameter, and look into the cloaca. 

There are 3 membranes obſervable in the texture 

of theſe purſes: the firſt ſimple, but very ſtrong; 
the ſecond much thicker, and beſet with numerous 
veſſels ; the third is peculiar to the caſtor, being 
as dry as parchment, and about the ſame thick - 
refs, and tearing like it; but ſo folded on itſelf, 
that when opened, it extends to three times the 
ſpace as before. It is very ſleek on the outſide, 
of a pearl colour, and frequently ſpeckled with 


brown, ſometimes with red: it is uneven on the - 


inſide, being lined with little threads, to lay 
the reſinous matter ſtrongly adheres. | 
The firſt membrane ſeems only intended to 
contain the purſes within their juſt magnitude : 
the veſſels which beſet the ſecond ſupply the reſi- 
nous matter which is mixed with the blood. This 
rhembrane follows all the folds of the third, as 
the pia mater enters all the ſinuſſes of the brain; 4 


for the chird, there would be a great deal of pro- 
bability 
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babiliry of its ſerving to filtre the reſinous mat- 
matter, if any glands could be diſcovered in it; 
we are to ſuppoſe them however very ſmall, 
perhaps the threads above-mentioned may be their 
excretory ducts, = 
This matter thus filtrated thickens gradually in 
the purſes, till it arrive at the conſiſtence of a reſin 
heated between the fingers, when it is called 
caſtoreum; it preſerves its ſoftneſs aboye a month, 
after its being taken from the animal, and ſmells 
very rank all this time, being browniſh on the 
outſide, and yellowiſh within; but it afterwards 
looſes its ſmell, and turns hard and friable, like 
other reſins. It may be added, that it is com- 
buſtible at all times z the largeſt. purſes weigh 
about two ounces. | 

The lower purſes, at firſt ſight, ſeem double. 3 
one on the right, and the other on the left fide 
of the cloaca; but upon taking off the membrane 
which covers them, we ſometimes find two or 
three together, each cluſter of theſe purſes is 2 
inches 4 long, and 14 or 15 lines in diameter. 
The purſes are round at bottom, and leſſen in- 
ſlenſibly as they approach the cloaca. The largeſt 
poſſeſſes the whole length of the cluſter, but is 
only 8 or 10 lines in diameter. The ſecond is 
not uſually half ſo big as the firſt; and, the third 
is commonly the ſmalleſt. 
heſe purſes, beſide their common membrane, 

have each of them three proper ones: the firſt, 
being of a very delicate texture, is interſperſed 
with abundance of veſicles. -The ſecond is nat 
only thicker, but is likewiſe inveſted, and, as it 
were, cruſted over with glands, which ſeem to be 
conglomerate, and are ſpread in cluſters of dif- 
ferent magnitudes over the whole external ſurface 


of the membrane. In the middle of theſe cluſ- 


192 The HisTORY and MEMoIRs of the | 


ters, we find certain cavities, which open into 
each other, viz. the larger into the ſmaller, and 
thoſe at length into the purſe itſelf by apertures, a 
line or two in diameter. 

The third membrane is white, and ſo very de- 
licate, that it tears as if it were only a cream con- 
denſed on the inner ſurface of the ſecond, It is 
perforated in the ſame places as that other, in or- 
der to give paſſage to the liquor filtrated in the 
glands. 

The firſt membrane eins the blood veſſels, 
which furniſn the liquor to be ſecreted by the ſe- 
cond and third. This ſecretion is performed by 
the glands, upon pricking them very ſlightly, yield 
an oily liquor, and even that in the purſe readily 
empties itſelf at ſuch punctures, upon ſlightly 
ſqueezing the purſe. This liquor is of a pale yel- 
low colour, full of little bodies, like thoſe obſer- 
vable in oil of olives when it begins to fix ; that 
of the caſtor afterwards becomes perfectly liquid, 
and of an amber colour, 

The induſtry of nature is here truly wonderful, 
who, to prevent the little paſſages of the purſes 
into the cloaca from being ſtopped, by the thic- 
© kKening of the liquor, or from ſhrivelling by the 
action of the air, has beſet them all with a kind 
of hair about half an inch long, which ariſing 
from the purſe itſelf a little beyond the paſſage, 

runs the whole length thereof, and advances a 
little into the c/oacg. 

All theſe purſes, upper and lors is not com- 
municate with each other, their ducts, as already 
obſerved, terminate in the cloaca; nor do we 
know what uſe theſe liquors are of to the caſtor. 
There is no truth in what is commonly alledged,. 
that they ſerve to excite its appetite when lan- 


guiſhing 3 and M. _— n, tho" he kept _—_ 
0 


4 


of theſe animals 2 years, yet could not pene- 
crate into their uſe. It is a miſtake likewiſe, that 
the hunters make uſe thereof, as a bait for catch- 
ing caſtors in ſnares ; but 'tis cuſtomary to anoint 
the ſnares laid for predatious animals therewith, 
as foxes, bears, martins, but eſpecially carcajoux, 
which laſt, in the winter time, attack the caſtors 
in their dens, which they frequently break up. 
Among the ſavages the women greaſe their hair 
with the oil of the caſtor's bags, but it ſmells ill, 
and can have no charms, except for a ſavage. 
From the abdomen we mult paſs to the thorax 
of the caſtor; this part is about 5 inches long, 
very narrow at top, much wider towards the 
bottom, and cloſe by 14 ribs, viz. ſeven true 
ones, which are very ſhort, and ſeven ſpurious 
ones, which are not only much broader, but 
leave a conſiderable ſpace between them. *Tis 
by this means the caſtor is enabled to contract 


itſelf ſo eaſily, ſince the ribs are quickly drawn 


together by the action of the circular fibres of 


the firlt mane. © | 558 
The fternum conſiſts of 5 narrow bones; the 


| ſcutiform cartilage, which is about an inch broad, 


is round and very flexible; the lungs have 6 lobes, 
3 on the right ſide, two on the left, and a ſmall 


one incloſed in the mediaſtinum; the annular car- 


tilages of the trachea conſiſt only of one piece. 

The heart is about 2 inches long, and the baſe 
thereof ſomewhat above an inch and + in dia- 
meter; its ventricles are pretty equal, but the 
right auricle is much ſmaller than the left, and 
yet I do not hereupon conclude, that the quantity 
of blood, falling into this ventricle, is leſs pro- 
portionably to its bulk, than what is received 


by the other; for the lower vena cava is here 


conſiderably widened, and forms a kind of bag, 
Vor. II. Ne. 17. Cc. ſur- 
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ſurrounded. with fleſhy fibres, being about an ; 
inch and + in diameter; this bag a&s in concert 


with the right auricle for filling the right ventri- 
cle, and being narrower next the liver, is c- 
ſed by 3 valves like the /gmoides, which permit 
the biood to purſue its courſe, but hinder Its re- 
flux, which otherwiſe there would be danger of, 
by reaſon the upper vena cava, in lieu of open- 
ing into the auricle, goes backwards, and empties 
itſelf into this bag, ſo that the two ſtreams of 
blood here meet in oppoſite directions ; and the 
left ſubclavian, in lieu of purſuing its courſe into 
the upper vena cava, deſcends over the lower 
branch of the aoria under the baſe of the heart, 
and opens into the ſacculus abovementioned, _ 
As to the head, the moſt remarkable things 
0 therein are, 1ſt, the occipital bone, which is pla- 
ced like a plate dn the back of the head; 2dly, 
there is no inner ſinus in the fals of the dura. 
mater, which membrane makes a flight diviſton 
of the brain, being ſuſtained by oflicles, inſerted 
in its own-ſubſtance, ſome whereof are only bony 
laminæ, very ſolid tho* thin, while others are 
round, about a line in diameter, and 2 or lines 
long; 3dly, the brain has no ſenſible ſinuss, 
but the pia mater ſeparates from it, as if it were 
only laid on a ſmooth body ; Achly, the cere- 
2 5 has ſeveral bunches or prominences of 
different figures, which are ſeparated from each 
other by the pia mater; two of theſe ſpring from 
the ſides, and are about 3 of an inch every way; 
5thly, the eyes are very ſmall, the aperture of 
the eyelids not being above a third of an inch! ; 
the cornea is round, and the iris of a deep blue; 
6thiy, there is a third ſort of eye-brow, ſituate 
in the large cani bus of the eye, which ſerves as 
a curtain to cover or uncover the Cornea, at the 


- dif. 


* 
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diſcretion of the animal; 7thly, the two Jaws, 
which are very ſtrong and neatly equal, are each 
' furniſhed with 10 teeth, 2 cutters, and 8 grin- 
ders; the cutters are ſituate at the end of the 

ſnout; thoſe on the upper ſide are about 8 lines 
long, and thoſe on the under ſide a whoſe inch; 
me roots or twangs of the former are 2 inches 


£ long, and thoſe of the latter three, Rowing 


with all the curvity of the Jaws, which 

them an incredible ſtrength ; accordingly 62 
caſtor will fell the largeſt trees by meer dint 
of teeth; Sthly, as theſe animals live chiefly on 
dry foods, nature has furniſhed them with  fali- 
val glands of prodigious bulk, to, furniſh moiſten- 
ing enough ; they poſſeſs all the under part of 
the lower jaw, the fore-part of the neck, anc 
deſcend as low as the clavicles they are cover | 
with a muſcle, which adheres to the ſkin, 
conſiſts of 2 plans of fleſhy fibres, faſtened. to 
the ſecond, . third, and fourth vertebræ of the 
neck, by a fleſhy origin 4. fingers broad ; theſe 
2 plans, taking contrary courſes, inveſt the neck 
© towards the trachea, whereon their fibres. croſs 
each other, ſomewhat in manner of a mat; that 
ariſing from the right ſide, proceeds towards the 


left, and & inſerted by its aponcuroſis into the arm, 


the bend of the elbow, and the firſt joint. The 
other plan, taking an oppoſite courſe, is inferted 
after the ſame manner into the other arm ; this 
muſcle is faſtened a-top to. the whole lower jaw, 
and at bottom is ſuſtained on the fat, and deſcends 
to the clavicles ; ; its uſe is to ſqueeze the glands, 
by forming the jaw, and bringing the arms of 


the animal nearer, at the fame time that it holds 


its food in its hands. 
The caſtor's tail has no relation to the reſt of 
its ou it ſeems rather to approach the nature 
Cc 2 ps 
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| of a fiſh, being covered over with a ſcaly ſkin, _ 
: | under which we find a firm kind of fat, much 
= like the fleſh of a porpoiſe, which was probably 
| what chiefly. contributed to the caſtor's paſſing 
3 for an amphibious animal. The ſcales are hexa- 
| gonal, 4 a line thick, and 3 or 4 long, being 
! joined together by a chin pellicle, and ſet in the 
| ſkin, from which they eaſily ſeparate, after the 
i animal is dead, Between each ſcale ariſe three or 
_—_— four hairs, about 2 lines long, which are more 
1 | numerous on the ſides of the tail than elſewhere. 
For the motion of this tail there is a great 
number of muſcles, ſome large and others ſmaller ; 
the largeſt are faſtened on the tranſverſe apophyſes 
of the os ſacrum, and their tendons diſtributed 
in bundles of 4 or 6, each encloſed in ſheaths, 
which carry them along the vertebræ of the tail. 
The tendons of the leſſer muſcles are faſtened 
and confounded along with thoſe of the firſt, 
The caſtor being deſtined for works of archi- 
tecture, fells and cuts wood with its teeth, ſoftens 
and kneads the clay with its feet, and its tail not 
only ſerves for a trowel, but as a hod for car- 
rying mortar ; and hence the reaſon of its being 
ſcaly furniſhed with fat, and with a multitude of 
muſcles. 
The fore-feet are like thoſe of other animals, | 
which hold their meat between their feet, and thus 
bite it by degrees, as rats, ſquirrels, &c. but the 
hind feet have no relation thereto, being liker 
thoſe of river fowls, and which are webb- footed, 
as ducks, geeſe, &c. ſo that the caſtor is fit 
either to walk on the ground, or ſwim in the wa- 
ter. From the tip of its noſe to the thighs, it 
reſembles a rat; but from the thighs to the tail, 
it is more like one of the flat-footed kind of river 
tow]. 
| To : 
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To the anatomy of the caſtor, M. Sarraſin has 
added ſeveral obſervations relating to their man- 

ner of living. e Os SF 815: eau 
Firſt, when the large floods are over, the fe- 

males return to their cells to bring forth their 
young; the males keep the field till June and 
July, nor come home till the waters be quite 
low; they then betake themſelves to repair the 

damages which the floods have made in their 
houſes, or elſe make new ones ; they change 
their place chiefly on three accounts, 1ſt, when 
they have ſpent all the food within their reach; 
 2dly, when the company is too numerous, and, 
3dly, when the hunters moleſt them too much. 
Secondly, To fix their dwelling, they chuſe 
a place fruitful in proviſions, watered with a 
little river, and fit for making 'a lake therein; 
they begin with building a cauſway of a ſuffici- 
ent height, for raiſing the water to the firſt bed 
or apartment of their cells. If the country be 
flat and the river deep, the cauſways are built 
long, but not ſo high as in vallies; theſe cauſ- 
ways are 10 or 12 feet thick at their foundation, 
but diminiſh as they riſe, and a-top are rarely 
above two. The animal having a great talent 
at felling wood, does not ſpare it, but cuts it 
_ uſually in pieces about the thickneſs of the arm 
or thigh, and from two feet to ſix feet long; 
theſe they uſe .as ſtakes, ſinking one end of 
them deep in the ground, and very cloſe to 
each other, waitling them with other ſmaller 
and more pliable pieces, and at length filling 
up the vacuities with clay. This work they con- 
tinue while the water riſes for the greater conye- 
viency of tranſporting their materials, but at 
length they put a ſtop to this kind of dyke; 
when the waters retained may reach the firſt 
= ” ſtratum 


_ poſing it oval ; ' within-ſide it may be 4 or 5 


de bien mee, Ther hee of 


c caulyay, contiguous to the water, is byi 1990 Þ 
ing es at the water acting in t 25 ee of ä 


=p depth, nn ſtrongly againſt, the ground; ; 


at the fame time the opphſite fide is er | 


perpendicular; this wor! is ftrong enough t 


bear people Who 3 upon it, and the + INS 
great care to keep it in order, never failing 


to repair the ſmalleſt breaeh with clay; if they 
perceive that the 7 obſerve them, they only 


work in the night-time, or elſe quits, abandon 


chip dwelling. 


- Thirdly, when the Guſtray is finiſhed, they 
go to work on their cabbins, which they always 


build, very ſtrongly at the edge of the water, on 
ſpe little iſland, or in piles drove for the pur- 


Theſe lodges are either round or oval, 
and ſtand about 3 out of the water, but they 
take care to leave a door, which the ice can- 
not ſtop-z ſometimes they build the whole houſe 


on dry ground, and dig ditches five or fix feet 


deep, to the edge of the water. The ſame 
materials are uſed for their houſes as the cauſways, 
tho? the former are perpendicular, and terminate 
in a kind of dome, the walls being uſually two 
feet thick; as their teeth are equivalent to the 


beſt ſaws, they cut off all the ends of timber 1 
which come beyond the walls, and plaiſter them 


over both inſide and out, with a kind of mud 
made of clay, and dried herbs, and here their 
tail ſerves them in good ſtead to beat and lay 


this plaiſter the cloſer. 


Fourthly, the inſide of the cell is roofed with 
a flat vault, and may ſerve to lodge 8 or 10 
caſtors; on the out- ſide it may meaſure 8 or 
10 feet broad, and 10 or 12 feet long, ſup- 


feet 


Körkk Aelbe * 
feet broad, and 5g or 6 lohg,' 
caſtors to Habit” it be 13, 20, er np SJ 
however , rafely bpb . e We i mite 
large in proportion, or eren erer Me Wk 
val. Ka 555 58 other.” „Some 8 


| ht ky 


eure with Sch A, they ee 
ſtories, that the animal may have a fry (Hh. 
the waters ſwell ; they wind alſo an aperture H- 


ſide the door, and the Place Where they bach; , 


by this aperture hey 80 to the Ar bs Vein 
their excrements. RR gs 
Fifthly, the name terrier Eiben is g = 
ſuch as lodge in caves, built where we 
riſes over the edge of the water; theſe beg 
houſe by an aperture, Which goes karten . . 
into the water, as the ice may be ore or less 
thick, and continue it 5 or 6 feet long „but flax 
it no broader than is neceſſary to afford chem paF- 
ſage ; this done, they make a lake 3'or 4 feet 
every way, wherein they bathe themſelves t 
pleaſure ; then they dig another gut in the groun #4 
riſing in ſtories one over another, that they thi 
always place themſelves dry when the wate 
ſwell ; theſe guts are ſometimes a hundred . 
lon the caſtor covers the place where it Ties 
with graſs, and in winter makes a kind of Thav- 
ings, which ſerves it for a quillt. 
Sixthly, All theſe: preparations, *eſpecidlty 
thoſe of the caſtors, which inhabit cold'countries, _ 


are uſually finiſhed in Auguſt and September, ; 


which is the time when they are to begin mak 
ing proviſion for the winter's ſubſiſtence; they cut 


wood therefore in pieces, from 2 or 3 feet long, 


to 8 or. 10, the largeſt whereof are drawn by ſe⸗ 


| veral of theſe inimals together, and the fmaller 
1 by 
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by a ſingle one, but all in different roads, to pre- 
vent their obſtructing one another, They fil | 


lay a certain quantity of theſe to float in the wa- 
ter, then lay new ones on the firſt, and continue 
— heaping one piece over another, till their 

3 to the number of animals 


wel Kay to live together. Thus the provi- 


fion for 8 or 10 caſtors is 25 or 30 feet ſquare, 
over 8 or 10 feet deep. This wood is not laid 
like that in our yards, but is ſo diſpoſed, that 
>a may pull out what piece they pleaſe, for 
bet only eat thoſe which dip in the water 
they eat them they chop them ſmall, and 
— into that part of the cell where they 
le; if they had cho ere they laid them up 
in their wood- yard, opt water wo have diſper- 
ſed and — them aſunder. NE 
Seventhly, As to the caſtor-hunting, it is per- 
formed from the beginning of November to 
March and April, they being then well furniſhed 
with hair. The way of taking them, is either 
by lying cloſe and ſhooting them, or laying 
ſnares, or making holes for them in the ice: the 
Arſt is the moſt tedious, as well as the moſt 
precarious way; the ſecond is the moſt com- 


mon, tho? the caſtors have ſufficient proviſions, | 
yet 


they wil! be going from time to time into the 
woods to ſeek for new food, and the hunters, who 
krow that they love freſh wood better than that 
which has been long kept, bring it them near 
their houſes, and lay traps for them, like thoſe 
wherewith we catch rats, ſeveral ſtakes 3 or 4 
feet long, being driven deep into the ground, 
there is one heavy croſs ſtake raiſed a foot and a 
half high, under which, by way of bait, is placed 
a branch of poplar, 5 or 6 feet Jong, which 


leads to another very lender branch. This laſt 
1 corre- 


Nov AL Acanrtmy of Sciences, 20 


corteſponds ſo nicely to the croſs piece, that the 
caſtor may ſhake the firſt as long as it pleaſes, 
the croſs mou never falls till it begins to knaw' 
the little branch, and then it is infallibly a pri- 
ſoner. : 1 5 | 

Eightly, The laſt method is to dig holes in 
the ice, when not above a foot thick, the caftors 
will not fail coming to theſe holes to, breath, and 
here the hunters are ready to attack them with 
axes, Some hunters will fill up theſe holes with 
flocks of typha, to prevent their being ſpied by 
the animals, and in this caſe catch them by a hind 
foot. If there be any rivulet near the cabbin, 
they cut the ice a-croſs, and lay a ſtrong net 
therein, which done, going to ſtorm the cabbin 
and drive out its inhabitants, they naturally run 
for ſafety into the rivulet, and throw themſelves 
into the ſnare. 0 | 


VII. The deſeription aud uſe of, a level of a 
new conſtruction, by M. de la Hire *. 

The great aqueducts, which the ancients have 
made, might have perſuaded us, that they were 
very. ſkilful in the art of levelling, if the inſtru- 
ments which they uſed, and the whole artifice, 
which they employed, had not been handed down 
to us in the works of Vitruvius. Their great 
level, which they called chorobates, was a piece 
of wood 20 feet long, ſupported by ſome pieces 
at the extremities, and which had in its upper 
part a canal that they filled with water, with ſome 
little plummets, which hung to the ſides, to be 
aſſured if the piece was in a level; and this was 
the whole extent of their levelling, for they car- 
ried the chorobates from 20 feet, to · 2 0 feet to 
conduct their wor. 4. $38 
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But the new diſcoveries that have bod made in 


the academy of ſciences, and the different levels 


that have been there invented with teleſcopes, 
which ſerve them for ſights, have given us the 
means of making levels with a great deal more 
juſtneſs, and with much more eaſe, than all thoſe 
which have been made till this time, ſince we 
may level at once a diſtance of 1000 toiſes, with- 
out any ſenſible error. 

We have in.our hands the levels of M. Picard, 
Mariotte, Huygens, Thevenot, and Roemer, whoſe 
conſtructions are all different, and I have alſo 
given one which draws its juſtneſs from the ſur- 
face of water; a deſcription of which I have | 
printed in M. Picara's treatiſe of levelling! in 
1684, and which was afterwards copied in the 
memoirs of the academy in 1699. But the ſur- 
veys that I have formerly made by order of the 
king, in different places and at different times, 
for the ſpace of about 100 leagues, have ſhewn 
me, that almoſt all theſe levels have great incon- 
veniences in them, and that they cannot eaſily. be 
tranſported without our being obliged to rectify 
them, and ſometimes to reſtore the ſights, which re- 
quire pretty troubleſome operations. Not that it 1s 
neceflary to make uſe of a juſt level to make ex- 
act ſurveys, ſince we may eaſily arrive at it by 
taking ſome precautions, as is obſerved» in M. 
Picard's levelling, and as I have explained i af- 
terwards in a li:tle treatiſe of eng which I 
have given to the publick. 75 

The level, which J here deſcribe, nod which 
I made. ſometime ago, is conſtructed . upon a 
different principle from all other levels which 
have hitherto appeared : for they draw. all their 
juſtneſs, either from the centre of gravity of the 
body of the whole level, which is n . 

Plate IV. Fig. 19. 
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a body flexible or otherwiſe, or from a plum- 
met alſo ſuſpended to a thread, as fine as a hair; 
or laſtly, from the ſurface of water, or ſome 0- 
ther fluid body, whole ſurface is always level. 
But this here is not at all ſuſpended by any body 
whatever; on the contrary, the centre of gra- 
vity of the body which ſerves it for a rule, as It 
does to many others, is placed above the point of 


ſupport; fo that if it was poſſible, that the centre 


of gravity of the body, which is a mathema- 
tical point, ſhould remain immoveable upon the 
ſupport, which is the niceſt point that it is poſ- 


ſible to make; we ſhould then have the true level, 


which would be the perpendicular line drawn to 


that which paſſes through the centre of gravity 


and through the ſupport. But as it is impoſſible 
to make the centre of gravity ſtay in a fixed 
place above the point of ſupport, we take for 
the true level the poſition where this point is in- 
differgnd to fall either on one ſide or the other. 

It will perhaps be ſaid, that this principle is 
not ſo juſt as that, where the heavy body is ſuſ- 
pended by a flexible body; but if we make the 
leaſt reflection upon theſe ſuſpenſions, we ſhall 


ſee that there are very great irregularities cauſed 


by the nature of theſe bodies; beſides, if the 
whole machine is expoſed to a little wind, it is in 
a continual ſhaking and agitation, and it is im- 


poſſible to determine the level. . 1 ſay nothing of 


the remedies, that are brought to theſe ſhakings, 


as of plupging the weight ſuſpended to the ma- 


chine in water or oil to ſtop the vibrations, ſince 
even this remedy has great inconveniences, and 
yet is not ſufficient. 

This which I propoſe is firm, ſolid and ſteady, 
being once well conſtructed, and it may be car- 


Tied about as we pleaſe, without being afraid 
Wenn / | Dd 2 that 
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that it may alter; and if it makes any alteration, 
it will be very eaſy to rectify it without changing 
its place, or, as we ſay, a ſingle ftation, * 

The new ſights upon glaſs, as I have propoſed 
them to the academy, and as they are deſcribed 
in the memoirs of 1700, and.in my aſtronomical 
tables, give it alſo a very great advantage above 
all the reſt; for theſe ſights are unalterable by all 
the changes of the air, and cannot be ſpoiled by 
any other accident whatever, tho? they ſhould be 
at leaſt as fine and ſlender, as the threads of a 


filk-worm, which have been hitherto conſidered 


as the moſt fit to make exact obſervations with. 
It is very eaſy to make them, fince it is only a 
little line, or very fine ſtroke, marked with a 
diamond upon a little bit of glaſs, which is fixed 
to the focus of the object-glaſs of the teleſcope 3 
for the centre of the object-glaſs is in the room of 
an objef-ſight, and the ſtroke upon the glaſs 
ſerves for an eye-ſight. It is eaſy to judge, that 
this eye- ſight cannot - ſuffer any alteration or 
change, either by heat or cold, by little inſets 
which fix themſelves to the ſilk, by touching it, 
or, in fine, by carrying the inſtrument in any 
manner whatever; for it will be as ſolid as the 
object- ſignht. : | . 
The principal part of this level is an iron rule, 
which bears at its extremities the ſights or diop- 
ters, which are an object-glaſs of a teleſcope 
for the object- ſight; and for the eye-fight, a 
little bit of glaſs with a little ſtroke, as I have 
Juft ſaid. This glaſs runs in a frame or groove, 
that it may be ſtopped at what height we pleaſe. 
This rule is inſtead of the body of a teleſcope, 
which has no eye-glaſs, and has no other tube 
than the whole box, which is blacked on the in- 
fide and well cloſed, 2th 
here 
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There is under this iron rule another rule placæd 
upon the ground, which ſerves to make it more 
firm, and has in the middle another piece of iron 
or braſs, about * of the length of the firſt, with 


which it is placed in a ſquare. This piece in- 
creaſes in width at the bottom, fo that the breadth 
is perpendicular to the length of the rule of the 
telefcope. At the extremity of this piece are ſol- 
dered on both ſides the pivots, upon Which the 
machine moves; and confequently as the whole 
body of the level is moved when the pivots are 
pretty near upon a level, the teleſcope riſes and 
falls in its motion, . 
There is a little care required in the conſtrue- 
tion of the pivots. Their cut muſt be in form 
of a very acute lozenge, with a ſharp point, 
both at top and bottom; for it is by theſe places 
that the whole Jevel is ſuſtained upon the ſupport. 
The pivots are of tempered ſteel, and the place 
where they bear upon the ſupport is a little hol- 
low, altho? ſharp, that in the motion of the level, 
they may not get from either ſide. There are two 
ſimilar cavities oppoſite to one another for an uſe 
which we ſhall hereafter explain. 
The ſupports are faſtened with ſcrews to a par- 
ticular piece, which is of wood, and this piece is 
held in the bottom of the box with ſcrews, in 
ſuch a manner, that it may be drawn out of the 


box with the whole level which reſts upon its ſup- 


Orts. | 
; Theſe ſupports are made of a flat piece of tem- 
pered ſteel, in which are two round apertures, of 
which the inner one is blunted, to fuſtain the 
pivors of the level, and to be firm enough not to 
ſpoil, in the motion of the level. | 
The box that incloſes the level, may be made 


of what figure you pleaſe on the outſide z but 
” | the 
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the whole level being of the figure of a T, the box 
ought to be pretty near the ſame figure, and it 
muſt hold the inſtruments in ſuch a manner, 
that it has only liberty to move a little on each 
ide. At the two extremities of the upper part 
of the box, which is the tranſverſe of the T, 
there are two round covers, to one of which is 
fixed the end of the tube, where the porte cu- 
laire enters; for the eye-glaſs is not faſtened to 
the teleſcope, and we may by this means bring it 
nigher or farther from the eye-ſight, according 
to the ſtrength of the obſerver's ſight. - The a- 
perture of the other end of the box ſerves to let 
the rays of the objects paſs, which meet the ob- 
ject-glaſs, or object. ſight. . 
Toward the eye-glaſs at the lower part of the 
length of the box, is a pretty long ſcrew, which 
moves in a nut fixed to the box. This ſcrew r, 
ſerves to raiſe the end of the iron rule, as occa- 
ſion requires. The furrows of this ſcrew are 
very fine to raiſe the rule as it were inſenũbiy by N 
turning the ſcrew. 
Oppoſite to the ſcrew, that is, in the top 0 
the croſs-way of the box, there is within a ver, 
ſlender ſpring, which is held to the box by th 
extremity fartheſt from the eye-glaſs, and at tho 
other it bears a peg with a button, which paſſes 
to the out-ſide of the box. This peg ſerves ti 
drive the ſpring downwards; for in its natural 
ſtate it is applied againſt the top of the box on the 
inſide. . ; : 
There is at the ſcrew a repaire, or mark, ta” 
let it into the nut juſt in this place, and then the 
rule of the teleſcope, being reſted upon th 
ſcrews, the teleſcope is * the apertuſes* 
of the box. 25 


— 
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There is then nothing to be done but to place 


the ſights, ſo that their true line be perpendicu- 


lar to the plane, which paſſes through the centre 
of gravity of the whole level, and through the 


line of the ſupports, and this is called rectifying, 


it; and as all the parts that compoſe it are ſolids, 
being once well rectified, it will not afterwards 
change: wherefore it is ſufficient to rectify it well 
in conſtructing it, by ſome of the ways which 
are explained in M. Picard's treatiſe of levelling, 
by eſtabliſhing two points of level, a8 alſo with 
be the level without being rectified, 


To rettify the level. 
Suppoſing then that we have two ; vol of le- 


vel A and B, about 100 toiſes diſtant from one 


8 another, we place the teleſcope at one end of theſe 


points as A, and point it toward the other point 


B, raiſing or ſinking the box gently. And when 
the object B appears upon the eye-light, if the 
rule of the teleſcope is placed upon the point of 
the ſcrew, and it is not in a ſtate of falling for- 
ward, that is, toward the object-glaſs, which we 
may know by puſhing or raiſing the rule a little, 
by turning the ſcrew; for then the teleſcope falls 
lower, and it is alſo placed upon the ſcrew. This 
ſhews, that the part of the whole level, which is 
towards the eye-glaſs, is too heavy ; therefore 
the part of the rule toward the object- glaſs muſt be 
changed, by means of a little weight which ſhall run 
upon the rule, and may be ſtopped in whatſoever 
place we pleaſe with a little ſcrew, or only charg- 
ing it with a little ſoft wax and lead. We charge 
this part of the rule fo much, that the ſights being 
pointed toward the object B, are indifferent to 
reſt upon the point of the ſcrew, or to fall for- 
ward, and then it will be rectified. 
I But 
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But if at firſt. the u de pointed. toward 
the object B, the rule Cannot keep upon the 
ſcrew.; we ſhall know, by: that the part of the 
level toward the eye-glaſs is too light, and then 
it muſt be charged as was done, in the other caſe, 
till the level is in an indifferent ſtate of falling or 
reſting; upon the point of the. ſcrew, z and then 
We might alſo, inſtead of charging the rule 
e e We. rails or Bol he Se BE th 
frame, till the level was juſt ; which we might do 
if the level is not far from being juft, - „ 


4 % 
k 4 * 


: . 5 *s A : 


We ſhall obſerve, that in thele operations every 
time that the teleſcope falls forwards, it is re- 
Placer upon the point of the ſcrew, by puſhing 
the Ipring at the top of the box, which drives the 
frame of the eye-ſight downwards, and by that 
means replace the rule upon, the point of the 
Rꝰ⸗öH2„ in ge er 
As this level may be put in a reverſe ſituation, 
which is when, the teleſcope is below the pivors 
we, muſt. explain what ought ta be obſerved in 
the conſtructing of it to ſerve in this ſtate. 
It is certain, that if the pivots were a mathe- 
matical line, when the level is reverſed, it would 
point to the ſame, place where it pointed in its 
right ſiruaion, provided, that this place was per- 
fectly level with the place where the level is. 11- 
tuated.; and to rectify it, we need only aim the 
teleſcope at the ſame, point in the two ſituations | 
of the level, by increaſing or diminiſhing by de- 
grees the weight of one of the ends of the rule. 
But as the pivots muſt have a conſiderable thick- 
neſs to make them ſolid, it may, happen that the 
plane, which paſſes thro? the centre of gravity 
of the whole level, and through. the line where 
the pivots reſt, will not be the ſame in the two 
Be oy ſituations | 
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fituations of the level; it muſt be reQified in the 
reverſed poſition, the ſame as in the right. But 
as we muſt not change the ſights which are rec- 
tified, for the right poſition, we muſt correct 
the place of the pivots, where they bear upon the 
ſupport in the reverſe poſition 

he level being therefore reverſed, if the ſights 
do not give the ſame point, as in the right ſitu- 
ation rectified, the pivots muſt be filed a little 
to drive the point toward the object glaſs, if the 
ſights fall too low in the reverſe ſituation, or to- 
ward the eye-glaſs if they riſe too high. 

The pivots may alſo be made in another man- 
ner, ſo that the plane which ſhall paſs through 
the centre of gravity of the inſtrument, and 
through the place where the pivots reſt, ſhall 
be the ſame both in the right and reverſed 
ſituation of the level, and thus we may rectify 
this level from a fingle ſtation, without having 
a line of level. SY „ 

In this ſecond manner, the pivots muſt be 
cylindrical, and very well turned and poliſhed, 
in the places where they bear upon and touch 
their ſupports, which ought to be a little hollow 
like a pully. | Beſides, the bottom and top of 

the hole of the fupport which ſuſtains the pivots, 
muſt be almoſt in a right line, that the pivots 
may not touch ſenſibly but in one point. 

It is evident, that in this conſtruction of the 
pivots, the centre of gravity of the level, and the 
line which ſhall paſs thro* the places where the 
pivots reſt in the two ſituations of the level, will 
be always in the fame plane, which ſhall alſo 
paſs thro? the axis of the cylinder of the pivots. 

This ſuſpenſion of the level is not ſo nice as 
the firſt, becauſe the place of - the pivot, where 
it touches upon the ſypport, is of a circular f- 
"YoLt. 10s Me 7 Eure, 
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gure, and in the firſt 1 it is of a inted 6 ure 
5 blunted. 07915 . Ro 5 


24-1 9d: "The ufe is the n 75 
To make uſe of this level, we nut rſt pn 
the ſcrew to its mark, that the ſights may be 
over againſt: the apertures of the be: Aſter- 
wards, by the means of the ſprings, we drive the 
rule of the teleſcope againſt the end of the ſcrew, 
in ſuch a manner, that it does not fall from the 
other ſide, which is eaſy to do by inclining the box; 
and in this ſtate, the rule of the teleſcope being 
placed upon the ſcrew, without the ſpring hold- 
ing it, we bend the box by degrees tow the 
end, where the object glaſs'is, till the teleſcope 
falls on that ſide, a, we hold the box as firm 
as poſſible in this ſtate, either upon a foot or againſt 
ſome other ſolid body; the teleſcope muſt be then 
pointed toward the object, that we would level, 
and we ought to obſerve exactly the part of the 
object that appears upon the ſtroke, which ſerves 
for an eye-ſight. But as I ſuppoſe the teleſcope 
to be placed upon the ſcrew, we muſt puſn 
the ſcrew | gently, till the teleſcope” falls on 
the other ſide, and obſerve well the | 
of the object, which appears upon the ſtroke, 
when the teleſcope falls; and to be aſſured of it 
we muft drive back the teleſcope upon the-ſcrew 
by means of the ſpring, and obſerve if it falls 
again; and if the ſame object appears upon the 
flroke of the glaſs, which appeared there before. 
We ſhould then undo a very little part of the 
ſcrew, and driving back the teleſcope upon the 
ſcrew, obſerve what difference there ſhall be be- 
tween the object, which ſhall appear upon tha 
ſtroke in this ſtate of the teleſcope, and, that 
which 5 8 there before. It muſt alſo be 
| & 977 fc. con- 
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conſidered, if the teleſcope reſts then upon the 


ſcrew, or if it falls a again from the other ſide; 


for to have the point of the level juſt, the teleſcope 
being placed upon the end of Ca ſerew, muſt be 
in a ſtate of falling on the other ſide, without 


falling, and we cannot raiſe it the leaſt with the 


ſcrew. without its falling; it is then that the ob- 


jekt, which appears in the teleſcope- upon the 
itroke, of the fight, 5 in a love} wich: the Roles 


of this ſight. 

What 1 fay of the 180 muſt: lu be un- 
derſtood: of the apparent level, with relation to 
the place where the inſtrument is, which ſerves 
to level, as it is explained in the treatiſe of le- 
velling; for to have the true level correſponding 
to that where the inſtrument is placed, we muſt 
make the correction to the apparent point of le- 
vel, with relation to the diſtance between the 
place where the inſtrument is, and the point le- 
velled; but * do not here treat of the Papa 
of levelling; 166 

One of the. ns of. b level; 185 * 5 
it may be reverſed, and ſerve again to level in 
this ſituation, without any preparation or change; 


and tho? it has then ſome vibrations, they laſt: but 


a little while; for they come only from the body 


of the inſtrument, and not from the motion of 


the box, which muſt be held firm, but without 
any ſubjection, ſinee i it loſes nothing of the juſt- 
neſs of the level, we may alſo caſily ſtop the 
ſhaking of the level, hy ſupporting gently the 


ſpring "againſt, the frame of the ſight, and by 


letting it afterwards replace 1 in its natural ſtate; 
The ſize of this level is not at all determined; 


for the greater che teleſcopes are, the more diſtinct 


the diſtant objects will appear; but it will be 
much more inconvenient to be carried about. 
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I have proved that one of theſe levels, whoſe 
height and Jength was but 10 inches, determined 
the level to near 3 br 4 inches ata diſtance of 1900. 
toiſes, which is all we can hope from a levels. | 
ſince an object of this bigneſs, at this diſtance, 
is entirely covered by a ſingle thread. of lk, 

We may make ule of * — ſupports; he 
one of the moſh convenient ways for practice, will 
be to fix the box of the level very firm with a 
ſcrew, againſt the croſs of a Peiner ealel, which 
is ſolid; we might alſo hold it only in the hand, 
and bear it againſt ſome very ſable body, whillt 
the operations are performed. 

It muſt be. obſerved, that when we would 
tranſport; this level, the pivots ſhould not bear 
at all upon their ſupport, which will be very 
caſy, if theſe pivots jut a little out of the box, 
an + there is in this place upon the box two 
ſorts of hooks, which are engaged in the ends 
of the pivots, and hold all the level raiſed out 
— the ſupports. We might alſo fix the teleſcope 

gainſt the E of the ſcrew, by means of _ 
fpr ring, whi mai reſted upon the ſight; 
bu * we would. pen \_the lid of the box, we 

re $i engage the whole level between —— 
brackets, which will hind 5 it * belonging 
on one fade or other, in r 
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15 N the di Ferent beights of the Seine, 


at different times. 
| IL * a proper veſſel in which bodies « are to be 
expoſed to a burning mirror. _ 
III. of ſome extraordinary OSS, ſeen i in the 
heavens: 


IV. Of an unuſual ſmell i in the wines of Anjou. 
V. Of ſome extraneous foſſils found at Anjou. 
VI. Of 4 ſort of bee-bives found in flones in 
' _ the UpperI 
VII. Of the rolling of the drops, hich fall 1 
the alenbic, in the a of peri of 
VIII. Of the. preſervation. yy, water in long 
Vayapes.. 
IX. On @ method of preſeruing inlaid work from 
the worms. 
X. Of an exceſſroe beat felt at Montpellier 
XI. Of the effetis of the . mirror in that 
k weather, 9 
XII. Of the yellow amber. 
XII. Of M. De L'Ille's map of ibe Roman empire. 
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2 57 
which fell at the royal obſervatory during 
the year 1704, with the Beis gg of the ba- 
rometer and thermometer, 1 obſervations, 
on the winds that'rijened, by M. de la Hire. 


II. A compariſon of the obſervations on the rain 


and winds made by M. de Pont · briant, at 
the caſtle of Pont- briant, two leagues from 
St. Malo, and towards the ſea- 60, durin 
the year 1704; with thoſe which were has 
at the obſervatory . at the Same. time; ; by M. 
Wen tm... 0 oh 
UI. ' Reflettions on the obſervations of the" varia- 
tion of the needle, made in the Pope's s legat's 
voyage to China, in the ar” 17033, ; 2 * 
Caſſini the fon. © © 


IV.. barometers without quickftoer, for the 


iſe of the fea, by M. Amontons. 

V. Reflections on the rules for the condenſation q 

'the air, by M. Caſſini The” l 
VI. That the experiments ed 4 prove "that 
Nuidi are firſt condenſed and tooled- before 
l they are dilated at the approach of heat, do 
mot prove it, and that this apparent con. 
denſation is merely he” ect of the dila- 
ſluatien of the plaſs and of the veſſels which ; 
conlain "theſe fluids, *by M. Amontons. 
V I. batt on the declination of the needle, 
in à voyage from France 10 the Eaſt- 
Indies, and is in Net return from the Indies to 
France, in the years 1703 and 1704, fo. 

Caſſini the ſon, 


VIII. New obſervations on the lad. ſtone and an 


the magnetical needles, by M. de la Hire 
the ſon. : 


IX. 
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IX. On the condenſation and dilatation of the air, 
M. de la Hite the fon. + 
X. Experiments on ihe. rarifation of the ar. 5 
M. Amontons. 
Kl. On the ecumes printanieres, or cuckows-ſpit- 
: tle, by M. Poupart... 
XII. . % cal experiments on the refrafiion of 
_  mucket-balls in water, and on the lane of 
* this fluid, by M. Carre. 
XIII. A compariſon between gur ob farnations on 
' the barometer, and thoſe made by'F. Sebaſ⸗ 
tien Truchet, by M. Maraldi. 
XIV. Remarks on ſome. experiments. made. with 
© ſeveral barometers, and on the light made by 
one of them, which was agitated. vertically, 
by M. de la Hire the Jett. 16 Te hot 
XV. On the beight of the quickſitver . in the ba- 
-  rometers, by M. Amontons 
XVI. A continuation of the ſame obferuation by 
M. Amontons.. - - 
XVII, 4 continuation of ihe lane cljervation 
ö by M. Amontons. . 
XVIII. Experiments on the capillary take by 
M. Carre, 5 | 
XIX. A continuation of the obſervations... an the 
| height of the quick/ilver in the HATOMELET'S, 
by M. Amontons. N 
XX. New refleftions on the rules for the Gade 
lion of the air, by M. Caſſini be ſon. 
XXI. An experiment. on the quantity af beat re- 
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Pr1LOSOPHICAL DrovidWaitrhs, "Wy th 
SERVATIONS in the HrsToRyY of the 
| Rovar Acapey of SELENCES at Paris, 
for the Lear 1705. ST RT 


U On the different lage of the Seine at 
ai fferent times; W 7 Mr. * 


1 N 


VERY low is to ide obſerved! wit te 
preſent obſcurity of phyſicks is not more 
owing to this, that cauſes are hid, than that effects 
themſelves are yet undiſcovered, © M. Amontons 
had begun to procure obſervations of the diffe- 
rent heights of the Seine, at different times, by 
means of a friend, whoſe houſe was commodi- 
ouſly fituate for chat end, and who had taken a 
fred point on the maſſive of Pons. Neuf, which 
ſupports the equeſtrian ſtatue of Heury IV. 
Hence he told day by day the riſings w4 fall- 
ings of the Seine, upon am immovable ſcale 
fitted thereon, which he could obſerve with a 


teleſcope. M. Amontons, having the journal of 
theſe obſervations, from the rath of September, 


170g, to the laſt of December, 1 70a, 1 
them in the following manner. 

He divided the whole into riſes and falls of 
water, noting, ft, for inſtance, how many days 
the water continued riſing from the beginning. of | 


the obſervations, and how much it had roſe ; ; 


then how many days it continued falling, and 


what 
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what the whole fall was ; then again, how many 


Ae 7 > wn an Tad Spes Erwaho it 


appeared, at a time of the year the water had 
been higheſt or loweſt; how much it had been 
higher one year than another, Sc, and by this 
_ diviſion of the obſervations, into riſes and falls, 
the number of riſes and falls each year; with their 
duration, magnitude, and other rel nr exactly 
appeared. | 84 

For an inſtance, from E 3 of Pa 
1703, to the roth of February, 1704, there ap- 
peared to haue been 8 riſes, all which together 
made 223 inches, and it continued 77 days; 
that from the 10th of 2 1704, to the 
18th of September following, bad been 8 
more elevations, which only — 163 inches, 
and it continued 70 days. Hence M. Amontons 
inferred, that the rains whereby the Seine is 
ſwelled, had been more haſty, and ſucceeded 
each other faſter from the autumnal equinox of 
1703, to the vernal equinox of 1704, than from 
this: laſt equinox, to the autumnal one following; 
inaſmuch, as the ſum of the former elexations 
was almoſt double chat of the latter, tho? in 
times; nearly equal. 
As to the different falls of the Water in the 
ſame times, their auge Pre, a nearer rela- 
tion to their duration; it may be inferred, 
that as the waters do not tall Jo readily 5 7 
riſe, -*cis probable, chat, rivers While. they. are high, 
ſend waters into the ground, Which return to 
them again, and ſerve to ſupport them. e 
Theſe notions we only give as a ſpecimen, , of 
the conſequences that might be drawn from a 
ſuffioient number of juſt obſervations, upon "the 
heights of rivers at different times; they who 

W. l. have 
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have any reliſh for philoſophy, and have oppor- 


tunities of making them, we hope will be invited 
hereby to put their hands to the plow. . 


IT. Of a proper veſſel i in which bodies are to : 
be expoſed to a burning mirror. 


The bodies which are expoſed to > the burning 
mirror of the royal palace, can only be put into 
a great hollow coal, becaule all other veſſels either 
melt or break with fo great a fire. But M. Hom- 
berg has obſerved, that this coal muſt be of 
green wood, and not of dry. The latter is full 
of cracks, becauſe when they make it, the flame 
paſſes thro” the wood with too much rapidity, 
and in too great a quantity, and conſequently 
it is leſs proper to contain the bodies in fuſion, 


which we wou Id Preſerve. 


III. Y fon ed lights fer in the 


heavens. 


Father Laval a jeſuit, who is at Aale! 
and Meſſ. de Plantade and Clapits, who are at 
Montpellier, ſent to M. Caſſini, with ſeveral aſtro- 
nomical obſervations, the account of a luminous 
phenomenon, which had been ſeen Dec.. 26, 1 704, 
at 5 30, in the evening at Marſeilles, and at 5 
+ at Montpellier. We cannot doubt by the cir- 
cumftances of the two accounts, but that they 
were the ſame. At Marſeilles, where it was beſt 
obſerved, F. Laval ſaw a very luminous beam 
driven pretty ſlowly from E. to W. the wind 
was E. It came from near Venus, at leaſt as 
could be judged by the eye, and went to the 
ſea where it plunged, at moſt two leagues broad. 


There were ſeen before at t Marſeilles, or there- 
I | ; abouts, 


RoyAL ACADEMY of SCIENCES. 219 
abouts, 2 beams like this, and having the ſame 
motion. At Montpellier they ſaw, at the hour 
mentioned, a globe of fire fall at ſome diſtance 
from the city. The air was then very clear and 
calm, and a faint yellow colour tinged all the W. 
for more than 10 A in height. 


W. of an nyc ſmell in the + Wines of 
Anjou. 


M. Lemery was told by M. Deliſte, apothecary 
at Angers, that the beſt wines made at Anjou 
in 1704, had, in a fortnight or month after they 
were made, a ſmell of burnt horn, which only 
| Increaſed with time. It always retained it gt 
much, altho* they changed the caſks. 


V. 07 ſome extraneous feffils found at Anjou, 


The fame M. Deliſie found at Anjou, in a 
ſhallow quarry,” very diſtant from rivers and 
| ponds, ſome of the pretended: tongues of ſer- 
pents petrified, ſuch as are found at Malta, 
and which are in reality the teeth of ſharks pe- 
mid, .-- :- 

He found alfo in a quarry, where the ſtone 
is very ſoft and hardens afterward in the air, an 
infinite number of little figures of ſhells, which 
in ſome places had only the firſt traces, and 
were a ſort of embryos; in others they were 
more formed, and in others perfect. 

We may add to theſe obſervations, what has 
been laid . the 5 ſubjeR, in the hiſt. of 
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Vf » fort of esd eh fond i in 2 ras 
5 4 * in 1 Upper Egypt. © Kt 


MI. Dicks having Wenden fro M. * 
who: travelled. into Ethiopia: with M. du e 
the king's envoy, a letter dated from Siout, in 
Upper Egypt, Sept. 5, 1704, which containing 
a ſingular fact, he communicated it to the com- 
pany. M. Lippi found upon the mountains of 
Hout, at the entry of a vaſt cavern, a body of 
real ſtone of an irregular figure, quite porous, 
which he had the curioſity to open. He was very 
much ſurpriſed to ſee it all divided into oval cells 
of 3 lines broad, and 4 long, placed even every 
way, and not communicating at all together, li- 
ned on the infide with a very fine membrane, 
and, what is the moſt wonderful, each incloſit 
either a worm or a chryſaits, or a fly perfectly 
like a bee. The worms were ny. hard and ſo- 
lid, and might paſs for pettified; the «bry/alides 
and flies were not, but da dried and preſerved 
like the ancient mummies. Many of the flies 
had under them little oval grains, ih ſeemed 
to be eggs. There was at the bottom of many 
of the cells a thick juice; blackiſh, very hard, 
which appears red againſt the light, very ſweet, 
mak ing the ſpittle yellow, and inflaming it like 
a. reſin. It is in ſhort real honey. M. Lippi 
imagines that it is a natural hive, which was at 
firſt formed of a looſe, light, and ſandy earth, 
and which. afterwards, by ſome particular acci- 
dent was petrified. The animals which inhabited 
it had been ſurpriſed by the petrification, and 
were fixed in the ſtate in which they were then 
found. Their dried mucofity had formed! the 


membrane which lined the cells, When the hive 
was 
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waz foft, the worms and flies went out to ſearch 
for fboch andithe flies made thair honey in it. 
Looking in the fame place for new light into 
this fact, NE. Lippi found in many places the be- 
ginnings of like hives. Theſe were av/ the firſt 
bed, formed of a number of little cells, of which 
the moſt part were open; and contained the animal, 
either in a worm, a chryſalis, or a fly, but dry 
and very hard, as were alſo the hives that were 
begun. He ſaw alſo upon one of theſe firſt beds, 
a ſecond compoſed of a heaps of little boſſes, 
about 5 lines high, and an inch in diameter ar 
the baſe They were erumbling, eaſy to reduce 
into powder, and very like little mole hills. M. 
Lippi opened them by ſtriking thom very light- 
ly, and he always found 2 or 3 oval cells 
filled with * © qd ny which were full of 
Jae 0's 57 | 
It is eaſy to imagine, chat upon the firſt bed 
once formed, there were others formed after- 
wards, which the whole hive; but 
how are theſe beds formed? From whence comes 
the earth of which they are made? Did the ani- 
mal bring it? And hom did it bring it, and in 
ſo great a quantity? We know no "IONS 
Time = 9187 end neee 


VII. of ihe blu 8 7 ea "dis; hich fall 
from the. 75 5 in the "api ＋ 


ſpirit of WING. 


No Homberg 950 11 in the Aiden & 

ſpirit of wine, the drops which fall from a- 
bout a foot and half high from the ſpout of the 
alembic on the liquor already diſtilled, roll there - 


on like; peaſe on a table, chat from, the Faß 
heig 


222 The HISTORY and MRNMOIRS of the 


height they fall the better they roll. So that 
were they to fall only one inch, this would not 
| happen, and alſo they roll ſo much the better the 
hotter they are, and that were it water inſtead of 
=_ of wine, the experiment would never ſue- 
He fays, that all the parts of ſulphurous li- 
quors being impregnated with the matter of light, 
and their whole ſurface being ſet round with it, 
and this ſo much the more the hotter they are, 
or that by the greater length of their fall, they 
have collected a greater quantity of it in the air, 
this matter performing the ſame effect as an in- 

finite number of little points would do proceeding 
' outwardly, ſupport the drops of their liquors,” and 

make them roll. = TS ul. 


VIII. Of the preſervation of water in long 


It having been aſked, whether, for the preſer- 
vation of water in long voyages, it could not be 
fulphurated like wine, M. Homberg anſwered, 
that wine was preſerved in this manner only, be- 
cauſe the acids, which it hath naturally, being not 
in a ſufficient quantity in proportion to the other 
principles, all its principles would eaſily diſunite 
by the fermentation cauſed by the heat of the 
climates through which they paſſed, or the meer 
motion of the voyage; after which the wine 
would be no longer wine, but that the fulphur 
gave it new acids, which made the doſe of this 
principle ſufficient ; but that there could be no 
room for this in water, which is ſpoiled only 
through ſome foreign matters which are mixed 
with it, and ferment, or by the eggs of worms 
which are hatched, theſe eggs being either in the 
4 water 
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water itfelf, or in the wood of the veſſels. In 
this laſt caſe, a, matter is requiſite, which 
hinder them from Wa without e the 
water. 4 


1 X. On a ded is 2 ng inlaid work 


from Z e Worms,. 


On tha occaſion M. Bombers ddd, that 2 
_ perſon of quality in Provence, not knowing how 
to preſerve inlaid work from the worms deſtroy- 
ing it in a few years, as it frequently happens 1 in 
that country, he had adviſed him to ſteep his in- 
laid work in water wherein corroſive abi 
had been mixed, which ſucceeded very well. 


X. 07 an exceſſive beat felt at Montpellier. 


MM. de Plantade wrote to M. Caſſini an account 

of the exceſſive. heat which has been felt this ſum- 
mer at Montpellier, more eſpecially on the 3oth 
of July. There was no memory of any thing 
that came near it. The air was that day almoſt 
as ſcorching as that which comes out of the fur- 
naces of a glaſs-houſe, and there was no place to 
fly from it but into cellars. In many places they 
baked eggs in the ſun. The thermometers of M. 
Hubin broke by the liquor aſcending to the top. 
A thermometer of M. Amontons, which M. Plan- 
lade had, though it was in a place where the air 
could not freely enter, roſe very near that degree 


wherein tallow uſes to melt. Moſt part of the 


vines were ſcorched on this day alone, which had 
never happened in this country. The aſtronomers 
of Montpellier obſerved, that during this burning 
lummer, pendulums went much too faſt. . 


At 
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At Paris, the '6th of Auguſt was much hotter 
than the goth of July. A thermometer of M. 
 Habin's, — M. Caſſini had made uſe of 36 
years, broke about 2 of the clock: it is ow. 
fore certain, that for at leaſt 36 years, it had not 
been fo hot at Paris. 


XI. Of the effect of the heats mirror in 
| Phat weather, 


Who would not have thought, tbat in the great 
heats of this ſummer the burning mirror of the 
royal palace would have produced greater effects 
bra at any other time? but it was quite contrary, 
and certainly that could not have been: gueſſed by 
any ſyſtem. M. Homberg ſaw, that the rays of 
the fun, When reunited by the mirror, had hardly 
any ſtrength, while the direct rays alone in- 
flamed the air. The reaſon which he imagines 
for ſuch a ſurpriſing phenomenon is, that great 
heat raiſes from the earth an infinite number of 
ſulphurous exhalations, and that theſe matters, 
through that homogeneity which they have, ac- 
cording to M. Homberg*s ſyſtem, with that of 
light, hinder, ſtop, and in ſome ſort abſorb the 
rays, whether it be that they abſolutely intercept 
a part of them, and hinder them from falling on the 
mirror, or that they have the ſame : effect on 
them, which a ſcabbard has on a ſword, and 
thereby take from them that extreme ſabtiley, 
which is neceſſary to cut hard bodies readily. This 
conjecture is confirmed by an experiment made by 
M. Homberg. He placed between the mirror and 
the focus a chaffindiſn full of live coals, ſo that 
thoſe rays, which reached the focus, paſſed thro' 
the vapours of theſe coals, and he ſaw that the 


mirror was confiderably weakened by it, This 
; i 
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i a reptelentation of wn pens in great heatg, 
or rather, the very thing: iute. Alo M. 
Homberg frais always ol 5 eveh in moderate 
and comtron heats; that when the ſui has ap- 
peared many days together, the effect of — 
mirror is not ſofgreat, as when the fun firſt 

imtnediately after a great rain. The rea : 8. 
that this rain hath! precipitated the ſul . — mat - 
ters, and cleanſed the air; That trembling of the 
light, which has always been obſerved with large 
teleſcopes,” and ' which in very great gnomons 
mäkes the” end of the fhiadow thecrtaih; if 
naturally 'explaitted; by the 1yftem, of M. Hom- 
8 FA is 4 new proof of it. 

n this reflection may be made, that the bürh⸗ 

' mitror, Which is a new furnace for chyrnifts, 
infinitely fuperior to the old common furnaces, 
hatlr this inconvenience, that it cannot be bat ſel. 
dom made uſe of, at leaſt with full force. It 
muſt be in the ſummer, between the hours of 9 
and 3, the ſun muſt ſhine, no clouds muſt pa 
over it during the whole time of the operations, 
the _ muſt be _ ee . Tiers 
not have been preced man days. 
are ſome' ene in which it a, be h 
find 4 week of ſuch . | 


xt 33 the ellvw amber ; rout „ 
| Mr. Chambers, N 


Tie tarquis de Bonac, the king envoy ex- 


| traorCinary at the court of Sweden, having ſeen - 


ſome foſſil amber in the lands of M. Grata, poſt- 
maſter-general of Pruſſia, near the city of Dant- 
zic, which appeared of the ſame nature, as that 
found on the ſea-coaſt, began to conſider that 
mixed more narrowly than before, and to doubt 
k Vor. 18. Gs wen 
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whether it were really form'd of the froth of the 


ſea, as is commonly ſuppoſed 3. and the cardinal 
primate of Poland, who was with him, and had 
the like curioſity, moved him to aſk the opinion 
of the academy hereupon. M. de Bonac wrote 
accordingly to Paris, and the academy was in- 
duced hereby to collect all they could learn on 
this head, the reſult whereof was remitted to the 
marquis in the following memoir. 


o bY 


As not only the fineſt but the greateſt quantity 
of amber comes from the two Pruſſias, the aca- 
demy is leſs acquainted therewith, than thoſe per- 
ſons may be, who are pleaſed to conſult it; yet 
we ſhall ſpeak what we can learn of it from our 
own knowledge, and add ſome reflections thereon, 
without enquiring what other authors have wrote 
of it, as taking it for granted thoſe authors are 
known, and that it is not a collection that is re- 
required of us. Meſſ. Caſini and Maraldi, travel- 
ling in 1700 into the the ſouthern provinces of 
France, on account of continuing the , meridian 
of France, found ſeveral mines of jet, and one of 
a kind of amber, in a mountain of Languedoc 
Bugarache, which is upwards of 27600 fathoms 
from the ſea, and divided by other high moun- 
tains therefrom. Some take jet, as well as yellow 
amber, for a ſpecies of fuccinum; and tis certain 
the inbabitants of Bugarache make uſe of their 
amber to burn in their lamps. Tis much like a 


reſin, and inferior by many degrees to the Pru/- 
ſtar amber in hardneſs ; near the mines of Buga- 


rache, there are ſprings of ſalt-water, which 
r cpa. 

In the hiftory of the academy for the year 1700, 
tis mentioned, that there is amber found in the 


| Clefis of the moſt barren and naked rocks of 
Provence, which is further confirmed in the hi- 


ſtory 
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ſtory for 1703 * and we are aſſured, by the 
moſt creditable relations, that there 1 is amber like- 
wiſe found in Sicily along the coaſts of Agri- 
gentum, Catanea, and Leocata, as alſo in the 
iſland of Corſica, and even about Bologna in 
Daly, and in Umbria, far diſtant from the ſea; 
add to this, that M. de Bonac himſelf relates, 
chat he had ſeen amber dug out of the grounds 
of M. Grata, which were divided from the ſea 
by large woods and great mountains; all which 
ſeems to evince, that this matter is a natural pro- 
duction of the earth, nor muſt it be omitted, that 
we find little inicmals incloſed in amber, and that 
theſe animals are always of the terreſtrial kind, Li 
flies, piſmires, Sc. 

However, for the greater ſecurity, it might be 
proper to examine, whether the terreſtrial am- 
bers have all the characters and perfections of the 
amber found on the ſea ſhores; for tis no way 
impoſſible, but that the ſea may finiſh the pre- 

aration of this matter, and contribute by its ſalt 
to give it the Jaſt degree of coction. 

Suppoling, however, that amber were always 
pred by the earth, at leaſt its origin, or firſt 
formation, it remains to be enquired, whether it 
be of the vegetable or mineral nature. 

We have never heard of any trees in Pruſſia 
that diſtil amber, or any thing like it in form of 
a reſin; and yet it would be more natural to ſup- 

oſe, that the ants and flies ſometimes ſeen in 
it, and which plainly confeſs it ta have once been 
liquid, had been incloſed in a reſin oozing from 
ſome tree, than in a mineral formed in the ground, 
To get over this difficulty, we muſt ſuppoſe that 
the amber had trickled from Tome rock, or at 
ale that ſuch pieces, aig theſe. animalcules 


dee reg 7 of this volum 
G82 are 
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are found, had remained nere * on the 
ſurface of the eartn. 

But whether we ſuppoſe ber to be vegerabſe 
or mineral, no body pretends to have ever ſeen 
it liquid, or barely ſoft; and yet it myſt haye 
been both, and even expoſed. to ſight at the tima 
when the animals were buxſed } in ir, 


$3 3 


ways 4 7 a very mall nantity of te + 
quor in it, which had | al 65 11 of rubbed amber, 

a great quantity of volatile acid ſalt, and wa af 
oil, part of it whitiſh like water, part browniſh 
and part'very black, according to the degrees of 
fire that had been given it in the diſtillation. The 
caput mortuum left behind was light, ſpongeous, 
black, and gloſſy ; and, being calcined by a 
naked fire, went moſtly « off i in ſmoak, and yielded 
no fixed ſalt. 

The only difference between the analy 11 of 
different ambers conſiſts in this, that 9 moſt 
tranſparent and whitzſt yield more oil and volatile 
falt, and leſs caput mortuum, than the darker kind; 
which laſt, howeyer, notwithſtandi their ſtore | 
of caput mortuum, afforded no fixed ſalt. 

The oil of amber has the. ſmell of a . 
ncus oil, which ſhould indicate amber to be a bi- 
tumen; but there are ſome. reſins, whoſe diſtilled 
oil has the ſame ſmell ; and there are others, as 
benjoin, which yield a volatile acid ſalt. F 

But we know of none, which at the famg 
time yields both a volatile acid ſalt, and an oil 
with a bituminous fmell; whence the academy. is 
moſt inclined-to take amber for a Wen en, and 


cankoquently for a mineral. eee i 
EN rt OH Tis 
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ther it be 2 —— ede ar, Rog ith an any. 
earth, or other particular matter. = Whe⸗- 
ther there be. any marks whereby to diſtinguiſh the 
phcrs, where the amber i is found. 4hly, Whe-. 
ther foſſil amber differs in any thing f from that 
found about the ſea:ſhgre. gtþly, Whether any: 
white, as well as yellow. amber, be found. on 
the ground, and whether jt be not the air or the 
ſun's heat, that converts the yellow into white. | 
6thly, Whether in thoſe places where yellay. is 
dug, there be not likeyile. black amber found. 
-thly, W hether it be true, which Hartman in 
55 hiſtory of the Pruſſian amber, and Hage 
on the Daniſh, relate, that it is A found under. a 
kind of foliated earth, not unlike the barks. of 
trees, and that it is accompanied with. a ſort of 
foſſil wood, wherein, khoweyer,, we neither per- 
ceive pith, bers, knots, wad buttons. 1 


A. of M. Delifle's mop f the. Roman 
£ empire. 


A great part of the ſtates which at akon cam- 
poſe the knawn-world, were farmed on the ruins 
of the Roman empire, diſmembered and torn to 
pieces by Barbarians. As it is frem thence, that 
our modern hiſtories take their original, and as 
it is they, which moſt concern us, M. Delifle 
hath prepared a map, which muſt be a great help 
to the underſtanding them well. It contains not 
vol the Romon empire, but alſo all the barba- 

rous 
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rous countries which ſurrounded i it, à little time 
before the people of thoſe countries had made 
any breach therein by their invaſions. His epo- 
cha is the year 400 oſ the chriſtian æra. M. San- 
fon, a celebrated geographer, had already made 
a map, of the Roman empire, which was very 
much eſteemed in his time; but he did not in- 
clude therein the barbarous countries, the poſition 
and determination of which muft be as laborious 
as it is inſtructive. M. Deliſie hath named his 
map theatrum biſtoricum, becauſe of the great ex- 
tent it takes beyond the Roman empire, and the 
uſe rt ts of to our hiſtories, 

© Beſides the earth has been much altered fince 
M. Sanfor”s time, that is, the aſtronomical obſer- 
vations both more exact and 1n a greater number 
have produced great reformations in geography. 
They were much miſtaken about the longitudes, 
which are naturally more difficult to determine 
khan the latitudes, and were often miſtaken about 
the latitudes themſelves; and M. Deliſie was 
obliged to differ always from M. Sanſon on the 
firſt of theſe meaſures, and often on the ſecond, 
which entirely changes the figure of the countries, 
ſeas, &c. 

It is an obſervation, which is not altogether 
new, that the errors in geographical meaſures 
have always hitherto conſiſted in the excels. 

From the time of the Greeks to us, the earth 
hath always diminiſhed each time they have un- 

dertaken to diſcover the bigneſs of it. 
From thence it proceeds, that though the fane 
Roman empire, or the ſame countries, are by M. 
Sanſon in a larger map than that of M. Deliſie, 
and that conſequently the ſcale of M. Deliſles 
map ought to be the leaſt, yet it is more than a 
wn part larger. The reaſon for which is, that - 


| . 


too large 
ſurface of the earth. 
pends on the exact proportion of the parts of this 


furface among themſelves,” and we cannot hope 


The 


re in much 


perfection of maps 
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M. San ſon's map, that the Raman em 
„hen compared with the reſt of 


de- 


to know it but by aſtronomy, 15 dai dif. 
fuſes a greater light on 1 geograph pF: [70 
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AB RID 6 ME: N T7 


or THE. 


PrtLozopnicas W e GE: the Rovas 
ACADEMY of . ron at Paris, for 


the Year 1705. 


Obſervations on the quantity of rain-wa- 
ter, which fell at the royal obſervatory 
during the year 1704, with the heights 
of the barometer and thermometer, and 4 

ations on the winds that * 4 
M de la Hire 2 


\URI NG the year 1704, the water which 

fell was pretty equally diſtributed through 

all the months, except thoſe two of July and of 

October, in which it rained very little; the dry 

weather of this laſt month is vey uſeful for the 
better ſowing of ſeeds. - 

This is the quantity or water r during each 


month. 


| Line (Uli 
1. 15 9 
Feb. 15 T Avg. 27 
Mar. 19 4 Sept. 34 
Apr. v6 Octob. 4.78 4 
Mar 27 Nor. 49 4 
June 24 R ( #3 


The ſum of water in the whole year 238 f 
lines, or 19 inches 10 lines, which. is very near 
the 19 inches, which we have determined for the 
mean quantity of water which falls each year. 
Jan. 10, 1705. | 


2 On 
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1 + fy} : 14S On he . 1 4 
Throughout the 1 month o USES: le 
wind reigned towards the N. inclining at the be- 
ginning towards the E. and at the end towards 
the W. there was no rain from the roth to the 


24th. | 
* February the wind was almoſt afifapuinn the 


W. and ſometimes in the'S. 
Jn March the wind was almoſt always in the 
S. in the beginning it inclined to the W. and at 
the end towards the E. there was no rain from the 
15th to the 3d of the month following. 
In April the wind was the ſame, except in the 
laſt days, when it turned towards the N. 

In May the wind was very variable. 

In June, the wind was in the beginning between 
the N. and E. and at che end towards the W. 

In July the W. wind governed, and it rained 
mo more chan 4 lines from the 27th of June to 
the 28th of this month. 

In Auguſt the wind parted from the E to N. 
and . to the W. 

In September the wind was almoſt always 
S. W. 

In O#ober the principal wind was the N. incli- 
ning towards the E. and ſometimes to the W. 


From the 4th of chis nn 27th, it rained 


but one line. 

In November, the windy was in the beginning 
towards the N. and/in the-middle and tothe end 
towards the S. M.. 

In December the principal and governing wind 
was the S. W. It is ſeen by all theſe obſervations, 
that the wind which reigned moſt was the W. as 
it almoſt always happens in theſe countries; and 
it is alſo from cheſe ſorts of winds that it molt 
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commonly rains; hut the greateſt rains, which 
did not exceed the heig bt of an inch, came 
with a northerly wind. There _ oe 0 con- 
ſiderable . during this var,, 11, 4 2 


12 


. On the „ el hou Jy 

What is moſt conſiderable in the barometer, 
and which ſhews us the weight of the air, are the 
changes which happen to it in 2 or 3 days, in 
which time we ſee it often riſe and fall more 
than an inch; which makes us acquainted with the 
great variations which happen in a little time as to 
the height of the atmoſphere. For to give a 
reaſon for theſe different weights of the air, it 
does not ſeem to me very likely to ſuppoſe, as do 
ſome philoſophers, that there are different liquids 


and a different weight on the ſurface; of the earth, 


which are ſometimes carried on the one ſide, and 


ſometimes on the other; for they muſt be com- 


monly more light when the air is moſt loaded 
with yapours, as is known by obſervations. 3 

Methinks all that is obſerved in the weights 
of the air, or of the atmoſphere in all its cir- 
cumſtances, may be very well explained in the 
manner following. We know by very exact 
obſervations, that the barometer generally riſes 
to a leſs height between the tropics, than in the 


northern countries; whence it may be conjectured 


that the figure of the atmoſphere is a long ſphe- 
roid, whoſe axis is joined to that of the earth, 
which may eaſily be explained: in the ſyſtem of 
Copernicus. But as wherever there is air there 
may be winds, if the ſame winds reign through 
all the maſs of air, and if it comes from the S. 


it ill lower the height of the atmoſphere in theſe 


countries; and on the contrary, if it comes from 


ne N. it will raiſe it But alſo as the S. winds 


bring 
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bring us rain, it will follow, that it ought to rain 
_ when the air appears light, and the quite contrary 

will happen when it is on the other ſide. 
This is in general what ought to follow this 
ſuppoſition; but if the S. wind reigns only on 
the ſurface of the earth, and that there is a N. 
wind in the ſuperior part, it may rain altho* the 
air appears very heavy, and by a contrary reaſon 
the weather may be very ſerene with a N. wind, 
and the barometer very low; for we can only ob- 
ſerve thoſe winds which are near the earth. 

During this year the barometer roſe pretty of- 
ten beyond 28 inches; but on the 25th of De- 
cember in the morning it roſe the higheſt to 
28 inches 3 lines Z; and the loweſt was Nov. 
25th, to 26 inches 11 lines, by the height of 
the great hall of the obſervatory where my ba- 
rometer is placed. The whole difference of 
height between the higheſt and loweſt has there- 
fore been 1 inch 4 lines 3. No concluſion can 
be made from the winds which have reigned in 
the greater or leſſer heights of the barometer, 
for the reaſons which I have above related, ſince 
we can only obſerve thoſe winds which are on 
the ſurface of the earth. I have only taken no- 
tice that it did not rain when the barometer 'was 
at the higheſt, and that there was much rain when 
it was at the loweſt, ſometimes with a N. and 
ſometimes with a 8. W. wind. e 


On the . 1: \ 


My thermometer fell loweſt on the 234 of 
January to 14 degrees 3. Its mean ſtate, ſuch 
as it is, in the bottom of the caves of the ob- 
ſervatory, is 14 toiſes below the banks level, be- 
ing at 48 degrees, and the froſt beginning when 
it is at 32 degrees 3 but it immediately roſe a- 
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gain near the 30 degrees. The heat was greateſt 
the 28 ch of July, the thermometer riſing to 66 
degrees 4. Theſe obſervations on the thermo- 
meter are always made near the ſun's riſing, which 
is the time of day wherein the air is moſt cold. 
It is ſeen thereby that the cold has been very 
near in the ſame degree as the heat, compared 
with a mean ſtate, if the 23d of Fannary is 
excepted. Alſo in the day- time, and about twe 
in the afternoon the heat is much greater than in 
the morning, and I have found the thermome- 
ter at 75 degrees ſhaded from the ſun; and con- 
ſequently there has been more heat chan om m 


year in theſe countries. 


On the declination of the needle. 
I have obſerved the declination of the needle 


the goth of OZober, 9 degrees 20 minutes to- 


wards the weſt, with the — needle of 8 inches 
length, and in the lame Place where 1 _ to 


obſerve it. 


U. 4 compariſon of * the 0 gegen; on the 
rein and winds made by M. de Pont-briant. 
at the caftle of Pont-briant, two leagues. 
from S. Malo, and towards the ſea- coaſt, 
during the year 1704; with thoſe which 
ere made at the obſervatory at the ſame. 
time, by M. de la Hire *. 

Theſe obſervations which have been made in 


Bretagne with great exactneſs, having been com- 


municated to the academy by M. du 7. orar, to 
whom M. de Pont-briaut had ſent them; it has 
been thought proper to compare them with thoſe 
which were made at Paris at 9 ſame times the 


1 Feb. 25, 1705. | 
— = journal - 


4 


- 


* 
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jownal of which I have already given. Here is 
only given the quantity of rain —_ fell during 
each month; but it muſt be obſerved, that it 
rained very oſten at the ſame time in theſe — 
places, which are diſtant about 80 
of which is weſtward from the other, — 


in the fame 3 but ſtorms are much more 
1 at 8. Malo chan at Paris. Nes 
4 Paris. + Mt Bat nu. 
1 0 Lines. 1 er 
. nin Gia | 
February 13 + | © 27 adi $156 
March 19 1 25 4 
_— ! 2 2 
ee ene 
W 13 
TE 27+. 
September „ 
Ofober 87 | 18 4 
November 19 4 G7 + 
December. 23 - $512 SS oa 


Sum of the water at Paris 2 38 lines 3 
i 208 Pont-briant 284 lines, * 
| 19 inches 10 lines . 


29 


It is * ſeen that the quantity of rain in 
each month, has not much differed, except in 
September and November, wherein it rained much 
more at Pont briant than at Paris. And in the 
month of June it rained much leſs at Pont-briant 
than at Paris; but the one does not make amends 
for the other, for there fell near 4 inches more wa- 
ter at Pon. briant than at Paris, altho* in Parts 
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the quantity was very near the ſame as in the 

It was ſome years ago, that the marſhal de Vau- 
ban, who is now preſident of the academy, cauſed 
the ſame obſervations to be made in the citadel of 
I-1/te. in Flanders. I then compared them with 
thoſe of Paris, and I found that it commonly 
rained a little more in Flanders than at Paris. 

By the obſervations of the winds made at Paris 
and at Pont-briant, it is remarked, that the wind 
is not commonly the ſame in both places, and 
that it always inclines more to the S. at Paris than 
at that place. As to the rains which accompany 
the winds, there is much variation in the times 


and years. Not but that in general it is found 
by this year's obſervations, that at Pont-briant 


great rains, with ſtorms, have been always ac- 
companied with a N. W. wind, and ſometimes a 
N. but ſeldom a N. E. At Paris they come 
almoſt always from the S. W. The neighbour- 
hood of the ſea at S. Malo, and the diſpoſition 
of the Engliſb channel, in regard to the coaſt of 
Bretagne, may cauſe this difference, both for the 
direction of the wind and of the rain. 
It is no wonder that the winds differ in places 
very little diſtant compared with the whole ſur- 


face of the earth, ſince we ſee frequently, that in 


the ſame place there are different winds which 
reign in the air, and ſometimes are quite oppo- 
fire, which may be obſerved by the motion of 
the clouds. One of the winds may begin in one 
place, and the other in another, either more or 
teſs diſtant from the ſame place. Theſe winds at 
length mixcd make but one mean, where one 
gains the aſcendant prevails over the other; and 


it may happen, that this ſtruggle between theſe 


. contrary 
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contrary winds, - when they are very violent, may 
cauſe ſtorms and hurricanes, 

M. de Poni-briant obſerves in the letter which 
he wrote to Mi du Torar, that it freezes much 
leſs at St. Malo than at Rennes, but the cauſe of 
that ought to be attributed only to the proximity 
of the ſea: for the great quantity of vapours, 
which ariſe from the ſea- water, and may retain 
ſome marine ſalts, may prevent the freezing, 
ſince it is known by experience, that ſea- water 
does not freeze ſo eaſily as freſh water, and that 
water, wherein a little marine ſalt has been diſ- 
ſolved, will not eaſily freeze. I have alſo for- 
merly obſerved at Breſt, that they preſerved ſome 
ananas, or pine apples, in the open ground dur- 
ing the whole winter, en they were expoſed 
to the ai,, 


UI. Refledtion ons on 8 ener ons of the 
variation f the needle, made in the pope's 


legate's voyage to China, Fa the year 1703, 
by M. Caflini the *? 1 Kan, fe 
Mr. Chambers. 


A mercator's chart was latel y fac us from 
Pondichery, by M. de May, a miſſionary, who 
went with M. de Tournon, the pope's legate to 
China; in which chart is expreſſed by dotted 
lines the courſe which the ſhip Maurepas made 
each day from the Canaries, which they left on 
the firſt of May, 1703, to Pondechery, where 
they arrived on the 6th of November, after a 
voyage of upwards of 6 months. 

In this voyage, they obſerved the variation of 
the needle in ſeveral places by the riſing and ſet- 
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ting of the ſan, and took: care to expreſs the 
fame on the chart, in "the proper Yong of _ 
rout for the day of obſervation. 

As the new ee ee eee 


Halley far the year 1700, com prehends all the 


places expreſſed in this your, we took vocation 
hence to examine, whether it would : with 
theſe new obſervations; ancl in order-herets laid 
down all the places, where M. de May made his 
obſervations, 4 Dr. Halley's chart, allowing for 
the different longurndes on which the two charts 
are conftruted. —— We een now to make 


a compariſon. 


On the 15th of May, 1703, at Agha 
of longitude, and 940 northern latitude, 
the variation was found by the ſun-fetting to he 
19 f from the north towards the weſt .. 
Now the place where this obſervation was made, 
being laid down on Dr. Halley's chart, is found 
a little to the weſtward of the line of no var ia- 
tion, and on that ſide where the variation. begins 
to be eaſtwards ; ſo that by this obſervation it 
appears, that the line of no variation ought in 
ſtrictneſs to be a little to the weſt of the place, 


wherein it appears in Dr. Hallzy's chart, which 


agrees likewiſe with what had been before ob- 
ſcrved in a memoir for the year 1704. 

On the 6th of June at 356%——longitude, and 
GP ———20 ſouthern latitude, the Fan- 
tion was Rnd by the ſun's riſing to be 1* 
eaſtward of the north, which agrees near enough 
with Dr. Halley's: chart, wherein this place is re- 
preſented between 1 and 2% ——— of variation 
eaſt ward. 

On the 11th of Tun at 3 2 longitude, 
and 11—15 ſouthern latitude, the > IAN _ 
: | ound 
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found 1. eaſtward, of the north, which in 
Dr. Halley $ chart is Fame as a little more 
than 3 N 

On the 19th ak Jan at 1. to = ſouth of 
the moſt ſouthern; part of the iſland of Aſcenſion 
being 350*—— of langitude, and /21%—0'/— of 
ſou chern latitude, the variation was found to be 

E eaſt ward of the north, where in Dr. Hal- 
y s chart it is repreſented as : :. 

On the 3d of July at 7 46, —longitude, and 
34*—40/—ſouthern latitude, the variation was 
found 3+: eaſtward of the north, being much 
the — as in Dr. Halley's chart. 

On the Sth of July at 24—10— longitude, 
and 36 ſouthern latitude, the variation was 
found 3'— weſtward of the north, the ſame is 
repreſented. i in this pane by Dr. Halley between 
3 and 4'— 

"According; to theſe. two. laſt obſervations, in 
one whereof the variation is found eaſtward, and 
in the other. weſtward, both of them agreeable to 
what are repreſented. in Dr. Halley's chart, the 
line of no variation croſſes M. de May's courſe, 
much in the lame. Place, where Dr. ae makes 
it eroſs. ft 

On the 33th of July a degree. | to the ſouth of 
the Cape of Good Hope, at 41*— Jongitude, and 
36 —2 0. ſouthern latitude, the variation 
was found 13'— weſtward of the north, which in 
Dr. 'Halley's chart is noted 1 1 

On the 19th of July at 5 3—.0 longitude, | 
and 235 — 35 — ſouthern hk the varia- 
tion was found 1 g* — weſtward of the north, ex- 
actly. the ſame as in Dr. Halley's chart. 

On the 25th of Fuly at 699— longitude, and 
32"—50' ſouthern latitude, the variation was found 
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25" ——4 weſtward of the north; in Dr. Halley's 
chart it is between 24 and 28. 15 
On the 12th of September at —30% longi- 
tude, and 28.— ſouthern latitude, the variation 
was found 19%— weſtward of the 'north exactly | 

as repreſented by Dr. Halley. 

On the r7thof September at ORs loa 
gitude, and 22%—4o' ſouthern latitude, the varia- 
tion was found 153 — weſtward of the north, 
which in Dr. Halley's map is repreſented between 
15 — and 16. 

On the 2d of Ohober at 106.—40 longitude, 
and 1 —20 ſouthern latitude, the variation was 
found 4*— weſtward of the north, which in Dr. 
N r is found between the Stand eth 


Taſtiy, on the 24 of November at WY Joon 
longitude, and 14 —40 ſouthern latitude, the 
variation was found 4 — 8, preciſely the 
ſame as in Dr. Halley's chart, ö 

Upon the whole, it appears, that ſome of theſe 
obſervations fix the variation exactly: the ſame, 
as is done by Dr. Halley, that the greateſt part 
of them do not deviate from it a degree, and that 
none of them vary 22 : ſo near a conformity muſt 
be allowed very conſiderable, confidering the 
difficulty of obferving the variation with exact- 
neſs at ſea, and the changes which may have 
happened within the three years elapſed between 
the drawing of Dr. Halles chart, and N. ae 
May s voyage. 

I know not whether Dr. Halley had any furs 
ther view in his chart, befides determining the 
variation of the load-ſtone for the conveniency of 
failors; but if in other courſes and voyages, the 
agteement ſhould be found as exact as in the pre- 
tent one, it might likewiſe be of uſe for deter- 
mining 
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mining . the longitude at ſea, eſpecially on the 
other ſide the equator ; for the lines which ſhew 


the variations from degree to degree, cut the pa- 


rallels in thoſe parts pretty directly, and are like- 


wile very near to each other, as appears in the 

_ preſent courſe from the line of no variation to 
that where the variation is 25*— which here cor: 

reſpond to 34. difference of longitude. 

In effect, almoſt all the places where M. de 
May obſerved the variation may be laid down in 
Dr. Halley's chart, by the interſections of paral- 
lels with the lines which denote the variation ob- 
ſerved; yet without finding any other differences 
than what may well be attributed to the difficulty 
of determining the longitude of the place where 
the obſervation is made. 


The variation being once well eſtabliſhed, it 


were to be wiſhed, that a rule could be found for 


the changes or variations which befal the ſame in a 


compaſs of time; but to arrive hereat, a great 
number of obſervations will be required, made 
with the utmoſt care, and at conſiderable diſtances 
of time, which is an advantage we are hitherto 
deſtitute of: for tho? father Riccioli made a large 


collection of ſuch obſervations, yet having omit- 


ted the names of moſt of the obſervers, as well 
as the times when they were made, we cannot 
make much of them. *. „ 

The chief aſſiſtance we have in this caſe, is 
from ſome obſervations made by the jeſuits in 
their voyage to the Eaſt- Indies, related by father 
Gouye, in the phyſical obſervations for the year 
1692, which will inform us of ſome changes, 
that the declination has undergone. | ROE 
Father Noel, in his way to China in 1684, 
obſeryed, that at 215 leagues weſtward of the 
Cape of Good Hope, the needle had no declina- 
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tion.— Agrecabl y to which obſervation, the 
line of no variation muſt have then been confi- 
derably to the eaſt of the place, wherein it is re- 
preſented by Dr. Halley, and where it ought to 
be now placed, according to the obſervations of 
M. de May, who 1 in 1703 found the variation in 
the ſame place 3'- weſtward of the north. 
In 1684, the ſame father found the variation 
at the Cape des Eguilles 10 weſt ward of 
the north, which in M. de May's chart is repre- 
ſented as 13? — From both which obſerva- 
tions we have an augmentation of 3 — in 
19 years, which is at the rate e of 10 Per 
year. a ee, 
In Ricciolus's collection, we have: no obſer-= 
vation of the declination at this Cape; which, 
tis probable had none when it was firſt named 
Cape des Eguilles, that is, of the needles; but in 
the 8th book of his geography, he gives ſeveral 
obſervations made in the neighbourhood of that 
Cape; and among others, one of Gerard de Diep- 
Pe, who, in 1639, found the variation 14 leagues 
beyond the Cape of Good Hope, which muſt be 
nearer the Cape des Eguilles 1* r weſtward. 
—By a compariſon of which, with an obſervation | 
given by Dr. Halley, we have an alteration of 
11— z from the north to the weſtward, in 
the ſpace of 64 years, which amounts to ſome- 
what leſs than 11 — per year. ; 
Father Noel further obſerves, that the Portu-' 
gueſe pilots affirm, that from the Cape des Eguil- 
les to Madagaſcar, the declination increaſes 13"— 
weſtward, and conſequently if it be 2 — at the 
Cape, it will be 15 at Madagaſcar, which agrees 
likewiſe with the declination expreſſed in the new 
chart, which is 13” at the Cape des Eguilles, 


and 2 25—5 under the meridian of Madagaſcar. 
From 
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From Madagaſcar to Pondichery the declina- 
tion diminiſhes; ſo that in M. de May's map, a 

little to the eaſt of Pondichery, it is expreſſed as 
4 45 weſtwards of the north. Now the 
declination at Pondichery was found by father 
Richaud in 1689, to be 5'—o0'— From whence 
it appears, that the declination had diminiſhed 
2 .— f in 14 years, which is at the rate of 10'— 
per year; whereas at the Cape des Eguilles, we 
had before found an increaſe of the like quantity; 
and it may be added, that father Richaud found 
at Louvo, in the ſpace of two years, a diminu- 
tion, like that here noted at Pondichery. From 
the whole therefore it may be conjectured, that in 
the Eaſt-Indies, from the meridian of Madagaſ- 
car eaſtward, the weſtern declination diminihes 
every year in the ſame proportion, as it increaſes 
from the ſame iſland eaſtward, 


IV. Of barometers without quicꝶſilver for 


the uſe of the ſea, by M. Amontons *, | 


If air is incloſed in a glaſs ball D +, joined 
to a glaſs tube E, C, B, A, bent at C, open at 
A, and containing a liquor from the entrance E 
of the ball, to ſome place of its part AB; it has 
been long fince known that this air incloſed in D, 
will augment or diminiſh its bulk, not only in 
proportion as the heat of the outward air changes, 
but alſo in proportion as the weight of it changes; Z 
mean while I know rot whether any one has yet 
diſtinguiſhed and determined the quantity of theſe 
two effects, TI mean, how much the heat and the 
weight of the outward air, acting in conjunction 
on that which is contained in D, will, each in 
their particular, make this bulk of incloſed air 
diminith or increaſe ; in a word, what would be 
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the motion of the liquor in the tube A B. Theſe 
t wo effects have always appeared difficult to be 
ſeparated from one another, becauſe of the com- 
bination of many circumſtances, which make 
them vary almoſt an infinite number of ways. 
As to what concerns the effect of the weight 
of the atmoſphere on this very air; indeed M. 
Mariotie has already given us ſome experiments 
and rules thereon; but it no where appears that his 
deſign was by this means to meaſure the viciſſitudes 
of the weight of the atmoſphere, by preventing us 
from atiributing the effect of the weight to that of 
heat, and reciprocally that of heat to the effect 
of the gravity. As that may nevertheleſs have 
its uſe, I am endeavouring to do it in the beſt 
manner I can poſſibly, continuing to make uſe of 
what M. Mariatte has ſettled thereon, Now by 
the ſame experiments i 1s clear, that the more 
conſiderable the bulks of air in D are, the more 
will the liquor in the tube A B fink: or riſe, by 
one and the ſame over-charge,. or by one and 


the ſame diminution of the weight of the atmo- 


ſphere ; and that if this liquor in A B, had no 
weight, the bulks of incloſed air would in their 
changes follow the proportions of the weights 
which they are loaded with, ſo that theſe bulks 
would be in an inverted ratio of theſe weights. 
* Thus then ſuppoſing the ball D lengthened 
out into a long very thin eylinder of the ſame ſize 
with the tube A C, and the whole in a horizontal 
ſituation to avoid the weight of the liquor; if 
this ball thus lengthened was, for example, 14 feet 
long, and the liquor in E was at the beginning of 
theſe 14 feet, when the weight of the atmoſphere 
equals 26 inches of quickſilver; this liquor would 
advance a foot, when the weight of the atmo- 
” Fig. 2- . LE ee, 

ſphere 
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ſphere is at 28 inches, theſe bulks 14 and XIII. 
being by the inverſed ratio of the weights 26 and 
XXVII; and the ſame change of the weight of 
the atmoſphere would have made the liquor ad- 
vance differently according as the lengthened ball 
had more or leſs capacity or length. Thus it 
would have advanced two feet, if the length of 
the lengthened ball had been 28 feet, inſtead of 
143 and 4 feet if this lengthening had been 36 
feet; and ſo of the reſt. Whence it appears that 
the effect of the weight of the atmoſphere on the 
air in the ball D, becomes always greater and 
greater, according as the greatneſs of this ball 
increaſes; which cannot be ſaid of the effect of 
heat, which, as I have already ſhewn elſewhere, 
would be always equal, notwithſtanding the aug- 
mentation of . theſe bulks. The ball D may 
then be ſuppoſed ſo prodigiouſly great, that the 
effect of the changes of the heat of the atmo- 
| ſphere, ſhould. not be diſcerned in compariſon 
of the effect of the changes of its weight; which 
ſtill ſuppoſes the tube A B to be in a horizontal 
ſituation. But as ſuch a ſituation is inconvenient 
for ufe, and that it would be better to have it 
vertical, in this ſituation the liquor cannot paſs 
from the tube A C, into C D, or cut of that 
into the other, without leſſening the impreſſion of 
the weight of the atmoſphere, againſt the air in- 
cloſed in D, or of this againſt the atmoſphere ; 
and that ſo much the more according to the 
greater weight of the liquor which ſhall be made 
uſe of, Thus, for example, if the weight of 
this liquor is to that of the quickſilver as 1 to 14, 
and it a quantity of this liquor contained in 
AB, in the compaſs of 28 inches, paſſes into 
the ball D toward E, it is plain that this ſink- 
ing of 28 inches of liquor will equal the _ 
8 
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of the atmoſphere, whoſe weight will be encrea- 
| ed to a quantity equal to two inches height of 
| quickſilver 3 and as we know experimentally, that 
the motion of the ſimple barometer, which is 
cauſed by the more or leſs weight of the atmo- 
ſphere, does not here exceed the extent of two 
inches ; J it 1s alſo evident, that the range of che 
liquor in the tube A B, ſituated vertically, can- 
not by the change of the weight of the atmo- 
ſphere, exceed with a like liquor 28 inches, let 
the ball D be never ſo large: it cannot even, tak- 
ing it rightly, go ſo far, becauſe the ſpring of 
the air in D will always make ſome reſiſtance to 
the diminution of its bulk, let this diminution 
be never ſo little; and let the tube A B be never 
ſo ſmall, and conſequently how little ſoever the 
quantity of liquor is, which is contained in the 
compaſs of 28 inches of this tube, it is impoſſi- 
ble that this quantity of liquor paſſing from AB 
into E, ſhould not ſomething diminiſh the bulk _ 
of air in D. The compaſs of this range of the 
liquor in the tube A B, will be even conſiderably 
leſs than 28 inches, tho? the ball D ſhould be only 
of a moderate ſize ; and experience has ſhewn 
me, that with a liquor, whoſe weight is to that 
of quickſilver, near as 1 to 14, the extent of this 
range can be but 20 inches, with balls of two in- 
ches diameter ; and only 16 inches, with balls of 
1 inch 4; which would till be leſs if the liquor 
was more heavy. But as on the contrary, thoſe 
which are more light, may very well be employed 
in it; and as already this range of 20 inches is at 
leaſt as conſiderable as that of the double baro- 
meter of M. Huygens ; nothing hinders the tubes 
ACD from being ſerviceably made uſe of, in 
which there muſt be liquor from the middle of 


the part AB to E. to know by the motion of 
| we | 
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the liquor in AB, the changes of the atmoſphere, 
in the ſame manner as is done with common. ba- 
rometers ; and ſo much the better, as being more 
Pawn and not ſo ſuſceptible of motion, they 
may HEY well be made uſe of at ſea, where the 
ing of the veſſel will not hinder an exact ob- 
ns of the diverſe changes; which cannot 
be done with the common ones. Having found 
that the extent of the range of the liquor in theſe 
tubes by the changes alone of the weight of the atmo- 
ſphere, were conſiderable enough to make uſe of it as 
a barometer ; and after having divided this extent 
into 24 equal parts, to make thereof a graduation, 
which may deſcribe the quantities of quickſilver, 
which equal the weight of the atmoſphere in all 
its changes; it now remained for me to apply 
this graduation to theſe new barometers. This 
did not at firſt appear to me very eaſy, becauſe 
of the action of heat, which continually chang- 
ing, did not permit me to be able to aſſign on 
theſe tubes any fixed place for this graduation. 
But having conſidered that even this which ſeemed 
an obſtacle to me, might ſerve me for a direction, 
this graduation being always to follow the motion 
which heat ſhould cauſe in the liquor, and that 
when heat cauſed no motion in it, this graduation 
ought alſo to remain in the ſame place; I made 
it moveable in the following manner. 

J put one of thele tubes for a conſiderable 
time near one of my thermometers, and I ob- 
ſerved the range of both, at times when I was 
aſſured by the obſervation of the barometer, 
that the weight of the atmoſphere had not 
changed; which gave me the means of making 
on the fide of this tube a graduation, like tho 
of my thermometers, though greater. This gra- 
duation deſcribed the changes which heat cauſed 
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in the height of the liquor of this tube. Aſter 
this I put on the fide of this graduation of the 
effect of the heat, the graduation which I had 
firſt made of the effect of the weight of the 
atmoſphere; ſo that I could raiſe it or lower it 
as I thought fit, and bring the middle of it to 
ſuch a degree with that of the heat as I pleaſed; 
and when I would know the weight of the 
atmoſphere, I looked firſt to fee what degree my 
thermometer was at, and afterwards I carried the 
middle of the graduation of the barometer to the 
ſame degree of that which I had made on the fide 
of the tube, to deſcribe the changes cauſed by 
heat on the liquor of the tube, which then ſhewed 
me by the moveable graduation, the weight of the 
atmoſphere which I ſought after. 
\, Having afterwards proved theſe obſervations 
for a conſiderable time on my rectified baro- 
meter, I can affirm that I have always found 
both of them exactly the ſame. This will more 
eaſily be believed, if it is conſidered that no 
quickſilver enters into the conſtruction of theſe 
new barometers, and that the heat acts very 
weakly on the liquor which they contain, which is 
alſo but in a very little quantity; which is the 
reaſon why theſe barometers muſt be exempt from 
thoſe defects which J have obſerved in the com- 
mon ones where quickſilver is employed. It is 
true that the graduation of theſe new barometers, 
which are to include the effect both of heat and 
of the weight of the atmoſphere, obliges them 
to be made of more thah ordinary height; but 
this cannot go ſo far as to make them uſeleſs; 
thoſe whoſe balls have two inches diameter, 
being not requiſite to be more than 5 feet long, 
and the others only 4 feet, which is but about 


10 inches more than the common ones when 
they 


ROYAL ACADEMY of SCIENCES, 251 


they are mounted; and this ought not to hinder . 
the endeavours of making them ſome way uſeful 
to navigation by the obſervations which * * 
made by them at ſea. | 


3 Refle&ti ons on the 12 fer the condenſation 
of the air, by M. Caſſini the Jon ® ; ; trans 
ſated by Mr. Chambers. 


In our travels for continuing the mie of 
Paris, we obſerved the height of ſeveral moun- 
tains by the edge of the ſea, and among others 
that of Puy de Dome, where M. Perier made 

obſervations of the height of the mercury, men- 
tioned in M. PaſchaPs treatiſe of the equilibrium 
of fluids, which obſervations having ſerved M. 
Mariotte for confirming his rules of the conden-: 
ſation of air, I took occaſion to compare his 
rules with my own obſervations. 

M. Mariotte, in his ſecond eſſay of the nature 

of air, gives us ſome experiments, which he made 
to determine the condenſation of air; from whence 
he infers, that it may be taken for a certain rule 
or law of nature, that tbe denſity of air is in pro- 
portion to the ' weight wherewith it is preſſed. -- 

On this principle he afterwards determines in a 
very ingenious manner, the height of the atmo- 
{phere to be about 15 leagues of 2000 fathoms 
cache 

He ſuppoſes that mercury in its ; natural ſtate, 
on a level with the ſea, is ſuſtained in a baro- 
meter at the height of 28 inches, which make 
a balance to the whole column of the atmo- < 
ſphere, and that in this caſe a line of mercury 
ſuſtains 60 feet of air, and the zach pare of a ine 
5 feet. | KEE 4 „ 
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If we ſuppoſe the mercury removed into a 
higher place, where it is only ſuſpended to. the 
height of 14 inches, it will not ſuſtain above £_ 
the weight of the atmoſphere ; and conſequently 
the air, which, according to M. Mariotte's rule, 
condenſes in proportion to the weight where with 
it is preſſed, ſhould here be rarer by Z, than in 
the former caſe; and a line of mercury, which 
on a level with the ſea, ſuſtains 60 feet of air, 
will here only ſuſtain 120 feet, and a 12th part 
of a line 10 feet. 5 3 5 
Tho? the increaſe of each 12th of a line, adds 
M. Mariotte, may be found by the ſame rules 
whereby we find the logarithms ; but in regard 
the ſum of geometrical progreſſions does not 
differ much from the ſum, found by taking 
thoſe progreſſion arithmetic proportions, I here 
make my calculus according to the latter pro- 
portion; and to find the ſum, take 7 and 2, as 
an arithmetical mean between 5 and 10, which I 
multiply by 2016 12ths of lines, that is by 14 
inches, the product 15120, or 2520 fathoms, 
will be the whole length of air, from a place of 
obſervation on a level with the ſea, to a place 
where the air is only + that weight, that is, to a 
place where the mercury is only ſuſtained 14 in- 
ches high. $2 
By the ſame method, M. Mariotte afterwards 
determines the reſt of the height of the atmo- 
ſphere; and to confirm this calculus of the height 
of the air, applies it to two celebrated obſerva- 
tions, one whereof is delivered in M. Paſcal's 
treatiſe abovementioned; and the other made 
ſome years ago, by M. Caſſini, which is as follows. 
He took the height of a mountain in Provence, 
which is on the edge of the ſea, and found it 
1070 feet; the mercury in the barometer which 


he 


he uſed, ſtood at 28 inches at the foot of the 


mountain, and at the top thereof ſunk 16 lines 3. 


In examining this obſervation, M. Mariotte 
| makes uſe of an arithmetical progreſſion, accord- 
ing to which, ſuppoſing that 5 feet height of air 
correſpond at a level with the ſea to 1 line of mer- 


cury, he finds that the height, where the mercury 


is to ſink 16 lines 3, is 1080 feet, which comes 
very near the 1070 feet, obſerved by M. Caſſini. 
As the arithmetical proportions uſed by M. 


Mariotte, in examining theſe obſervations, are 


not intirely conformable to the geometrical pro- 
greſſions, reſulting from his rule of the conden- 
ſation of the air, which however inconſiderable 
in little heights, may occaſion very ſenſible diffe- 


rences in great ones, I have formed a table upon 
M. Mariotte's principals, wherein the height of 


air is expreſſed, which correſponds to each line's 
decreaſe of height of mercury, from the ſurface 
of the ſea upwards. In this table I have ſuppo- 


ſed with M. Mariotte, that the mercury is ſuſtain- 


ed to the height of 28 inches on a level with the 
ſea, and that in this caſe 63 feet high of air cor- 
reſponds to a line of mercury. . - 

By this table 1t appears, that when the mercury 
ſinks 16 lines 3, the height of air correſponding 
to the laſt line, is 66 feet, 1 inch, 9 lines, and 
the height of the place of obſervation from the 
ſurface of the ſea 176 fathom, 5 inches, 7 lines, 
or 1056 feet, 5 inches, 7 lines, which is leſs by 
23 feet, than what M. Mariotte had determined 
by his arithmetical progreſſion. A proof that his 
manner of examining obſervations differs conſi- 
derably from the principals he himſelf has eſta- 
bliſned, which will appear ſtill more viſibly in 
the obſervations I have to relate hereafter, which 
were made at much greater heights 


If 
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If in lieu of taking 63 feet for the height of 
air correſponding to a line of mercury on a level 
with the ſea, we ſuppoſe it 60 feet, as M. Ma- 
riotte does for determining the height of the at- 
moſphere, we ſhould have for the 16 lines 3 de- 
creaſe of the height of the mercury only 1005 feet 
height of air, — is much leſs than was found on 
the preceding ſuppoſition; but as it would be eaſy 
to reconcile this obſervation of my father with 
M. Mariotte's rule, by only ſuppoſing the height 
of air at the ſurface of the ſea ſomewhat greater 
than what he has laid down, we proceed to ex- 
amine the ſecond obſervation, which is that of M. 
Paſcal, and which he endeavours likewiſe to re- 
concile to his principals. 

The other obſervation, ſays he, was 15 in a 
high mountain near the city Clermont in Auvergne, 
the principal circumſtances whereof were theſe.— 
The mercury in the barometer at the bottom of 
the mountain ſtood at 26 inches, 3 lines 4; when 
carried 27 fathoms high, it ſunk to 26 inches, 1 
line; at 150 ſathoms, it ſunk to 25 inches; 
and "laſtly, towards the top of the mountain, 
which was 500 fathoms above the firſt place, the. 
mercury ſtood at 23 inches, 2 lines. The firſt 
obſervation ſhews — that the loweſt place near 
Clermont is much higher than the vaults of the 
obſervatory, and conſequently that a line of mer- 
cury here muſt be equivalent to above 63 feet. 
It may be calculated thus: _ 

The difference between 26 inches, 3 llnes 4 25 
and 28 inches, is 20 lines , and according to 
the calculus above declared, the laſt diviſion muſt 
increaſe it about 7 feet, above 6 3, for the pro- 
duce of 63 by 21, divided by 168, gives ſome- 
what above 7 feet, which added to 63, gives 70 
feet; wp pol therefore that the firſt line of 
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mercury were then equivalent to 70 feet of air, 
reckoning from the loweſt place of obſervation, 
M. Mariotte finds the height of the place of the 
laſt obſervation to be 2940 feet, or 490 farhoms 
of air. 

In examining this bb Wölke M. Mariotte 
makes uſe of two arithmetical progteſſions : : 
the firſt, he finds that at a decreaſe in the hei one 
of mercury of 20 lines 2, the height of air. 22 | 
reſponding to the laſt line of the mercury is 70 
feet; whereas according, to the table, it ſhould 
only be 67 feet; ſo that between the height of 
air correſponding to a line of mercury on a level 
with the ſea, and that ariſing from his calculus, 
when the mercury is ſunk 20 lines 2, he finds by 
his arithmetical progreſſion a difference of 7 feet 
inſtead of 4 feet, which ariſe by the geornetrical 
progreſſion, ſo that the error makes it almoſt 

double. 

He would eaſily have diſcovered. theſe diffe- 
rences, if agreeably to his rule he had made, as 
to 28 inches height of mercury on a level with 
the ſea, are to 26 feet, 3 lines + height of mer- 
cury in the loweſt place at Clermont, ſo are 63 
feet height of air on a level with the ſea to 67 
feet, 1 inch height of air, which correſpond to 4 
line of mercury in the loweſt part of Clermont. 

The ſecond progreſſion which he uſes, after- 
wards carries him till farther from the truth, 
but not to enter into too long detail, it ma 
ſuffice to compare what ariſes from this progreſ- 
ſion, with what is expreſſed in the table drawn 
upon his own principals; it will here appear, 
that as the height of mercury was 20 lines below 
the ſtandard at Clermont, the height of that city 
above the ſurface of the ſea muſt be '222 fathoms, 


2: feet, 1 line, or 13 34 feet, that the mercury 
N 


| 
| 
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857 ſunk 37 lines 4 between Clermont and the 


Pui de Dome, which amounts to 58 lines 
in al from the ſurface of the ſea, the height of 


that mountain muſt be 670 fathom above = ſur- 
face of the ſea; from whence ſubſtracting 222 
fathoms, the height of Clermont above the ſame ſur. 
face, we have 448 fathoms for the height of Pui 
de Dome above Clermont; whereas M. Mariolte 
had made it by his calculus 490 fathoms, and M. 
Paſcal 500 fathoms. 
Ik̃t will hereafter appear, that the height of Pui 
de Dome above Clermont is upwards of 500 fa- 
thoms, and conſequently differs ſtill farther from 
the 448 fathoms, which ariſe from the principals 
of M. Mariotte. 
It may here be proper to enquire, whether the 
obſervations, . fince made by M. de la Hire on the 
mountain Clairet in Provence, and thoſe made by 
myſelf in my expedition for continuing the meri- 
dian, agree with the principals of M. Mariotte. 
——M. ge la Hire found upon the mountain Clai- 
ret the Ne t of the mercury to be 26 inches, 
4 lines 1x; and the like operation being repeated 
at the edge of the ſea 3 hours after, the mercu- 
ry was found 28 inches, 2 lines high, the diffe- 
rence therefore is 1 inch, 9 lines 3, and the height 
of the rock was found by menſuration to be 277 
fathoms. 

Now by the table calculated on M. Mariotte's 
principals, the height of air correſponding to 1 
inch, 9 lines 2, is 233 fathoms, 3 inches, which 
is leſs by 23 fathoms 2, than what M. de la Hire 
found it by 2 obſervations. 

One of the moſt acurate Arn I made in 
continuing the meridian, was on the tower de la 
Maſſana, near de Collioure. The diſtance of this 
tower, from the place where we obſerved. its 
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height, was determined by the triangles of the 
meridian line. The height of the place of obſer- 
vation at Collioure, above the ſurface of the ſea, 
was meaſured very exactly with a cord, and the 
angle of height taken with a very good inſtru- 
ment, was above 7 degrees; ſo that an error of 
a minute in the obſervation would not have occa- 
ſioned an error of a fathom in the mne 
of the height. 

This height was further confirmed bo an ob- 
ſervation made from the tower de S. Elme, whoſe 
height from the furface of the ſea, was exactly 
known by the firſt obſervation, we determined 
the height of this tower above the place of obſer- 
vation at Collioure to be 397 fathoms, and above 
the ſurface of the ſea 408 fathoms. 

On the 12th of March, when the barometer at 
Collioure ſtood at 28 inches, we carried it to the 
foot of the tower de Ia Maſſane, where we found 
the mercury ſunk to 25 inches, 5 lines, the dif- 
ference is 2 inches, 7 lines, which correſpond to 
397 fathoms; looking in the table for the height 
of air correſponding to 2 inches, 7 lines, we find 
it 342 fathoms in lieu of 397 found by the ob- 
fervation. 

Hence it appears, that the heights ariſing from 
the principal of M. Mariotte, do not agree with 
obſervation, but recede the further therefrom, as 
the diſtances are greater; for there is na room to 
aſcribe this difference of 55 fathoms, found be- 
tween theſe heights, to any error that could have 
crept into the menſurations of the heights of the 
mountain and mercury, thoſe obſervations having 
been made with all the exactneſs imaginable. 

We took the height of Bugarache, a moun- 
tain of Languedoc near the ſea- coaſt, in three dif- 

ferent manners, and found it 648 fathoms, 
Vor. II. Ne 3 Ll | The 
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The height of the mercury was here found on 
the 15th of January two hours after noon, to be 
23 inches, 8 lines #. At Paris, it was found on 
the ſame day, at 7 in the morning, 27 inches, 3 
lines 2, and it ſunk in the courſe of the day about 
2 a line; fo that we may ſuppoſe it 27 inches, 3 
lines, and by adding thereto the 4 lines ou. 
ponding to the 40 fathoms height of the obſer- 
vatory above the ſurface of the ſea, we ſhall 
have the height of the mercury on a level with 
the ſea, 27 inches, 7 lines, which is more than 
what we found at Bugarache, by 3 inches, 10 
e 

In the table, we find that the height of air cor- 
reſponding to 3 inches, 10 lines , is 527 fa- 
thoms, which is lefs by 121 fathoms than the 
648 fathoms, found by the obſervation of the 
height of the mountain. Could the height of the 
mercury at the brink of the ſea, have been ob- 
ſerved at the ſame time that we obſerved it on 
the mountain, nothing could have been further 
required for the exactneſs of the obſervation; 
but this we could not do becauſe otherwiſe em- 
A > . 

The two moſt conſiderable obſervations aſter 
theſe, were thoſe of two mountains of Auvergne, 
near the mount d'Or; one whereof is called 1a 
Coſte, and the other la Courland. On the firſt of 
theſe, which is 831 fathoms above the ſurface 
of the ſea, we found the height of the mercury 
on the ath of October, 3 hours after noon; to be 
23 inches, 4 lines. At Paris, it was found at 5 
in the evening, 27 inches, 10 lines, which is 
higher by 4 inches, 6 lines, than on the top of 
the mountain. * e FORT rn War nk. 

On the 12th of OZ9ber, about noon, we find 
on the top of the Courlande, which is 838 fa- 
| EE, thoms 
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thoms above the ſea, the height of the mercury 


to be 23 inches, 4 lines. At Paris, it was 27 
inches, 10 lines, which is higher by 4 inches, 6 
lines, than on the top of the mountain; agreeably 
to what we found on the mountain de la Cofte. 
This difference ſhould have been ſomewhar leſs, 
by reaſon that the height of the Caurlande is not ſo 

great as that of /a Coſte; but there is no hopes 
of arriving at a greater exactneſs, it being im- 
poſſible but ſome error muſt 07M both in the 


obſervation of the heights taken with inſtruments, 


and in thoſe of the barometer, abſerved in two 
different places; adding 4 lines, which eorreſpond 


co the height of the obſervatory, to 4 inches, 6 


lines difference, between the heights of mercury 
found at the ſame time on theſe mountains and 
at the obſervatory, we ſhall have 4 inches, 10 
lines for the difference of the height between the 
ſurface of the ſea and the top of theſe mountains, 
which we may ſuppoſe 844 fathams,' by "ABS 
a medium between the two obſervations. 
For theſe 4 inches, 10 lines, the table gives us 
6069 fathoms high in lieu of 844 fathoms found 


by obſervation, which makes a difference of 175 


fathoms. This is too conſiderable, to be awing 


to any error in the obſervations ;' for the? the 


mountain be at à diſtance from the ſea, yet its 


height is found exactly enough, without any great 


number of operations, 
It remains to examine the reſult of the obſerva- 


tion made on the Pui de Dome, whoſe height a- 


bove the ſurface of the ſea, was found 810 fa- 
thoms. | 
It were to be wiſhed, that while M. Perier * 


ſerved the mercury on this mountain, and that o 


Clermont, the like had been done at Paris, whoſe 


height above the ſurface of the -ſea is preciſely 


L [ 2 known; 
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| known; but this defect may be ſupplied by ſome 
obſervations of the greateſt and ſleaſt heighc of the 
mercury at Paris and Clermont, related in a letter 
of M. Perier. inſerted in the treatiſe of the equi 


librium of fluids. | _ 
At Clermont, the higheſt. was a6 iet 11 


lines 3, Feb. the 14th, 1631. 
At Paris, the higheſt was 28 inches, 7 lines 
Nov. the 3d and 5th,” 1649. 2 

The difference is 1 inch, 7 lines 4. 
At Clermont, the loweſt was 25 inches, 8 lines, 


03. the 5th, 164 9. 
At Paris, the loweſt was. 27 er 3 lines ', 


OZ. the 4th, 1649. 

The difference is 1 inch, 7 lines 5. 7 
The difference between the greateſt height of 
the barometer at Paris and at Clermont, is 1 inch, 
7 lines 2; the ſame which is found between the 
barometer at thoſe two places when the loweſt, 
which ſeems to intimate, that there is nearly the 

ſame conſtitution of air in both places. 

If this difference therefore be ſuppoſed the 
ſarvie that correſponds to the difference of height 
between Clermont and Paris, and that the place 
of obſervation at Paris be 25 fathoms above the. 
level of the fea, which correſpond to 2 lines 4 of 
mercury, we ſhall have 1 inch, 10 lines of mer- 
cury, for the height of Clermont above the Re 
of the ſea. 

Now for 1 inch, 10 lines, the table gives us 
229 fathoms for the height of Clermont above 
the ſurface of the ſea, Which ſubſtracted from 
8 10 fathoms, the height of Pui de Dome above 
the ſurface of the ſea, leaves 571 fathoms for the 
height of Pui de Dome above Clermont, in lieu of 
goo fathoms, which M. Perier ſuppoſes of 490 


tathoms, which M. Mariotte reduces by his cal- 
| 3 culus, 
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ade and of 448 which follow from his princi- 
ples, all the obſervations hitherto related conſpire 
in making the dilatation of the air, as we recede 
from tbe earth, greater than what agrees with the 
principals of M. Mariotte, it even ſeems, as if in the 
two obſervations compared by him with his rules, 
he had been aware of this difficulty, and had been 
induced thereby to depart in ſome meaſure from 
his rules, and make uſe of an arithmetical pro- 
greſſion, which he ſuppoſes not to differ ſenſibly 
from the geometrical one; tho' we have ſhewn, 
that the difference is in reality very conſide- 
rable. 
3 height of the air, which * from M. 
Mariotte's rules, deviating ſo far from the obſes- 
vations. above related, tis no wonder, it ſhould 
not agree with what M. Marald; has eſtabliſhed, 
which is founded on experiment, and exhibits all 
our obſervations with tolerable exactneſs; they 
may eaſily be compared together, the heights of 
air ariſing from M. Mario:te's rule being placed 
in the table againſt thoſe ariſing from our obſer- 
vations, it will here appear, that at 5 inches fall 
of mercury, the height of air correſponding to 
a line of mercury, ſhould be 20 fathoms, which 
is rarer by = than in a level with the ſea, in lieu 
of 12 fathoms, 4 inches, 8 lines, which ariſe 
from the rules of M. Mariotte, &c. 

It will be difficult likewiſe to reconcile the con- 
ſequences flowing from his experiments, with his 
reaſonings. For inſtance, firſt, that if luke- warm 
water be placed + of a league high, it will boil; 
ſince in the receiver of an  air-pump it boils ve- 
hemently, when + the air is exhauſted, And, 
2dly, that if there were a mountain a league and 
a half high, men, or even birds, could not live 
thereon, by reaſon their blood being only preſſed. 


by 
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by half the weight of air, and being hotter than 
luke-warm water, would yield — of air- 
bubbles, which would prevent its circulation, and 
diſturb the natural ceconomy of the heart, and 


bother parts. 


For, according to our obſervations, the height 
of air correſponding to a line of mercury at 844 
fathoms height, is 19 fathoms, 3 feet, which is 
ſomewhat leſs than double the height correſpond- 
ing to a line of mercury on a level with the ſea, 
and yet we perceived no inconvenience from the 
rarefaction of the air, if we ſuppoſe the dilatation 
of the air to perſiſt in the ratio above-eſtabliſhed 
from experiment, the height of air correſpond- 
ing to a line of mercury on the Canigou, which 
is 1450 fathoms, or + of a league high above 
the furface of the fea, will be found 24 fathoms ; + 
but tho? we were only to ſuppoſe it a little above 
20 fathoms, this ſhould ſuffice to produce all the 
effects mentioned by M. Mariotte; and yet ſeve- 


ral perſons have been on the mountain, and 


a pyramid was even erected by his majeſty's com- 
mand on the higheſt part of it, for the conve- 


niency of our obſervations, yet we do not hear 


of 2 ſuch accident befalling them. 
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VI. That the experiments, wed fo prove that 
fluids are finſi condenſed and cooled before 


they are di — al the approach of heat, 
do not prove it; and that this apparent 


condenſation is merely owing to the dila- 


tation of the glaſs and of the veſſels, aphich 
contain theſe fluids, by M. Amontons * 
tranſlated by Mr. Chambers. | 


Tho?! teaſonings, founded on experiment, 
ſhould' always be the ſureſt and .moſt juſt, yet 
we are frequently betrayed into errors by means 
thereof. At a meeting of the academy on the 


12th of laſt November, I ſhewed, that a glaſs 


bottle, terminated with a narrow neck or tube, 
being filled with water to about r the height of 


the tube, and the hands applied thereon, the heat 


of the hand ſunk the water in khe tube before it 
made it riſe. 


And M. Geoffroy, in a memoir upon cold diffo- | 


Jutions, relates a parallel fact; putting, ſays he, 
ſome cold water in a large baton, I plunged a 


glaſs cucurbit full of equally cold water in the 


middle thereof, and put a very active thermo- 
meter in the cucurbit, then caſting 4 or 5 ſhovels 
of lighted coals into the bafon, the liquor in the 
thermometer inftantly ſunk 2 or 3 Hines, but role 
again in a few moments, G c. 

In my phyfical remarks 200 experiments, Se. 
printed in 1694, ſpeaking of 2 thermometers, 
one whereof was full of qua ſecunda, and the 


other of ſpirit of wine; J obſerved, that having 


applied my hand upon the former thermometer, 
J found it firſt nk upwards of a line, after 


* Mar. 18, 1705. 
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cold fink a little, it quickly riſes a 
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which it roſe again very conſiderably, while the 
other thermometer, which I held in the other 
hand, aroſe at once, without any other fall of Its 
liquor at all. 

But before any of this, Borelli and Iſaac v 
ius, the firſt, in his treatiſe of percuſſion, and 
the other, in his treatiſe of the motion of the 
winds and ſea, mention the like experiments; 


fiat, ſays Berelli“, phiala vitrea A B C, ejuſque 


Iſtula tenuiſſima A B, impleaturque aqua vel quo- 
libet alio fiuido uſque ad terminum D: /i poſtea 
eadem phiala immergatur intra vas E F G H, 
aqua calida plenum ſubito aqua deprimitur a figno 
D wuſ/que ad O, & e contra fi immergatur intra 
aquam glacialem ſubito aqua ſublevatur uſque 
ad fignum I. As to Iſaac Vaſſius, his way of re- 
| 9-0 agus the experiment is thus: Take a glaſs 
ttle with a broad belly and a narrow neck, fill 

it full of cold water, and plunge it in hot or 
barely lukewarm water ; after the firſt ſhrinking, 
which only holds a moment, and which, upon 
the ſudden contact of the hot water, makes the 
gain, but if 

you heat the water in the bottle ever ſo little, 


and plunge it in cold water, the contrary will be 


| found. 


Now tho? each of theſe experiments have ſome- 
thing peculiar to them, which ſhews, that they 
had all been made ſeparately, yet they agree 
in this, that the liquor ſinks firſt before it riſes, 


upon the approach of heat, which could not be, 


unleſs either the capacity of the bottle were in- 
creaſed, or the liquor contained in it condenſed, 
or both the one and the other, which has given 
riſe to two different opinions. 

* Plate VS Fig. 3. . 
Valſſius 
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Voffius and M. Geoffroy, hold for the conden- 
ſation of the liquor, and Borelli, to whom I like- 
wiſe adhere, for the dilatation of the glaſs; in 
effect, the former ſyſtem, which appears only 
like a paradox, will perhaps be found at bottom 
a meer paralogiſm, it being utterly inconceivable 
how heat ſhould condenſe a liquor, which makes 
ſo obſtinate a reſiſtance againſt all compreſſion, 


as common water is known to do; the moft 


plauſible way of ſolving it would be, by al- 
ledging, that the fiery particles, diffuſed thro? all 
bodies, both ſolid and fluid, have a tendency to 
re-unite, where they happen to be, in the greateſt 
quantity, which makes them relinquiſh for a 
little time, thoſe places where they are fewer — 
but till there be ſome experiment to ſupport this 
reaſoning, it will have no great force, 

By the way, it being of the laſt importance, 
if we would extend our knowledge, not to admit 
any falſe principal, and there being but too much 
biaſs in our nature, to what ſeems ſurpriſing, 
it may not be amiſs to make a ſtrict ſcrutiny of 
_ theſe opinions, in order whereto I argue thus: 
If the ſeeming condenſation of the fluid, upon 
the approach of heat be real, its effect will be 
more ſenſible, the more ſuſceptible of conden- 
ſation the liquor made uſe of is; and on the con- 
trary, if it * the bottle that inlarges its capa- 
city, the effect will be the leſs ſenſible, as the li- 
quor made uſe of is more liable to be condenſed, 
inaſmuch as it cannot have this quality, without 
at the ſame time having its oppoſite one, viz. 
rarefaction, which of courſe will undo the effect 
of the augmentation of the bottle more readily, 
than a fluid which rarefies with leſs eaſe; and this 
is What we actually find; for in the experiment 
above related of the two thermometers, one filled 

: M m 2 with 
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with aqua ſecunda, and the other with ſpirit of. 
wine; tho* my two hands were heated as <xjually | 
as poſſible, perceived no condenſation in the 
ſpirit of wine before it roſe, cho' there was a very 
ſenſible one in the agua ſecunda; and. this, not- 
withſtanding that the bowl of the former was 12 
times leſs than that of the latter, where, if the 
liquor had really condenſed upon the approach of 
heat, ſo ſmall a body muſt certainly have felt 
the impreſſion ſooner than a greater one; for not- 
withſtanding its ſmallneſs, its dilatation was 6 
time greater than the large one, ſo that there 
could be no reaſon to hinder the ſpirit of wine 
from condenſing more conſiderably than the aqua 
ſecunda, provided the condenfation had really 
. taken place; and hence we may ſafely infer, 
that *tis the dilatation of the glaſs, which by 
increaſing the capacity of the bowls, produces. 
this appearance of condenſation in the fvid, and 
that it can no longer be urged, as is done b 
Vaſſus, that heat condenſes fluids, before it di- 
lates them, any more than that ſuch fluids ' are 
colder at this time, than before the heat came 
near them; an opinion which has nothing in na- 
ture to keep it in countenance. 

Tho? this experiment might have ſufficed to 
ſhew, that thoſe already related, do not prove 
the cooling or condenſation of fluids, upon the 
approach of heat, I have further confirmed it 
by another. 

Thruſting the glaſs tube A B, thro? the cork 
C, which ſtops a bottle D E, about 3 inches in 
diameter, and 4 inches high, almoſt to the bot- 
tom of the bottle, till the tube dipped in a little 
water depoſited therein, while the reſt of the 
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bottle was only full of air, which, raiſed the water 


of the tube to F 2 or 3 u inches above the neck * 
the bottle. ; 


"Now every "Wy knows, that air readily re- 


ceives the impreſſion of cold, and 1 we 


have no nicer - thermometers than thoſe made in , 


this manner, and yet applying both my hands 
upon the bottle, the water in the tube did not 
fink above 2 or 3 lines, and even upon repeatin 
the experiment ſeveral more times, it did not fink. 
at all, but roſe quickly to the top of the tube, 
whereas, when the bottle is quite full of water, 
the eſcent of the water in the tube A B, by the 
warmth of the hand, is upwards of = an inch. 
I might eaſily have repeated theſe experiments, 
with other degrees of heat, more conſiderable 
than thoſe of the hand, but this ſeems unne- 
cellary, : -- 

E're we conclude, it may be obſerved, that 
by theſe words of Borelli, impleaturque aqua vel 
quolibet aliofidido, it appears, that tho? he really 
aſcribed the ſinking of the water to the dilata- 
tion of the bottle, he had conſidered the different 
ſenſibility of liquors, tho* this difference of ſen- 
ſibility be the only. re of the dilatation of 
glaſs. 


* 


VII. Ober vatis ons on the decli nation of. the ' 
needle, made in a voy age from France to 
the. Eaſt-Indies, and in the. return from 


the Indies to F rance, in the years 1703 
and 1704, by M. Caffini Zoe on e e 


0 


M. Gualtieri, the pope” 8 1 in ordinary, 
communicated to us * two _— which were 


* ay 1 


„ March 28, 176, 


given 
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given him by the chevalier de Fontenay, who 
cammanded the veſſels /z Manrepas, and le Pen- 
dicbery, which carried the pope's legate to the 
Indies. In theſe charts are deſcribed the courſe, 
they went day by day from Port-Louis, whence 
they failed April 23, 1703, to Malacca, and 
from Malacca to Port-Louis, where they arri- 
ved in Auguſt, 1704. On one of theſe charts 


is deſcribed the variation of the needle, obſer- 


ved not only in the voyage from France to the 
Indies, but alſo in the return; and there is a 
much more conſiderable number of them, than 
M. de May has deſcribed on his chart, the rela- 


tion of which we have already made to the 


academy. 
Among theſe obſervations, there are many 


which were made on the ſame days with thoſe 


of M. de May. There are alſo ſome in M. de 
May's chart, which are not deſcribed on the 
new chart; ſo that it appears they have been 
made by different obſervers, and perhaps even 
in two different ſhips, thoſe which were made on 
the ſame day, not agreeing all of them exactly, 
having ſome difference in ſome of thern, which 
nevertheleſs does not exceed more than half a de- 
gree. That agreement which we have already 
found between the variations obſerved by M. de 
May, and. thoſe remarked by Dr. Halley, in his 
chart, has induced us to examine thoſe which 
we have ſince received; and we have placed 


on Dr. Halleys chart, all the obſervations which 


are remarked on theſe new courſes, which are to 
the number of 94. 1 

To place ow with the Sm exactneſs 
poſſibly, regard has been had to the longitude, 
which is deſcribed in theſe different charts. In 
the chevalier de Fontenay $ chart, the firſt me- 

| _ ridian 
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ridian paſſes through Cape-Yerd. The longitude 
* the Cape of Good. Hope, is there ſet down at 
383 that of the iſle of Bourbon or Maſcaregne, 
8. they landed going and coming, at 76% 3 
of Pondichery, 1029, 30; and  Malacea, 
123 - 

In Dr. Halley's cite which ite the long 
tudes from the meridian of London, the 4. 
rence between the longitude of Cape-Yerd, and 
the Cape of Good- Hope, is there ſaid to be 33˙ f, 
which is 4 + leſs than in the new chart. The 
difference which is between the C ape of Good- 
Hope and the iſle of Bourbon, 38; between the 
iſle of Bourbon and Pondichery, 255 » 40'3 and 
between Pondichery and Malacca, 23". 

The difference of longitude berween Cape- 
Verd and the Cape of Good-Hope, being not the 
ſame in theſe two charts, the neceſſary reduction 
has been made, to place on Dr. Halley's charr, 
thoſe places where the declination was obſerved 
in the new chart, which are compriſed between 
the meridians of theſe two capes. As to the 
other differences which. are very near the ſame, 
there was no need of making any conſiderable | 
reductions in them. 

It is ſeen by comparing theſe obſervations, 
that there are- many of them which give pre- 
ciſely the fame declination of the needle, as is 
| deſcribed in the chart of variations; and that 
the greateſt part of them are not more than a de- 
gree diſtant from it. Some of them differ more 
conſiderably, principally thoſe which were ob- 
ſerved in the return, from 106?, 50 longitude; 
and 59 ſouth lacitude, to 819, 30 longitude, 
and 20, 3o' ſouth latitude, Thele obſervations 
differ from thoſe deſcribed in the chart of varia- 
tions, from 3 to 8 degtees, and do not even 
I agree 
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agree with thoſe which were mage in the voyage 
from France to the Indies, Which are a little 
more ſouthward. Thus it may be C 
that there was ſome particular cauſe, which Pro- 


\ * 
a F ' 
\ if; 


| | 


4 4. 0 f 


tured, 


duced theſe differences. 

Thave ſaid in the preceding memoir, that if on 
examining the obſervations of the variation of 
the needle made in ſeveral other courſes, there i is 
found a like conformity with that which I have 


related, ſome uſe might alſo be made of it, in 


determining the longitudes, more eſpecially in 
thoſe ſeas which. are beyond the equator, where 


the lines which mark the variations, cut the pa- 
rallels more perpendicularly. This is confirmed 
by ſome obſervations, which F. Noel has com- 
municated to us within theſe few 2 2 This 
is what he relates. 


“ Sailing in the Indies, in che year 1684, I 
“ perceived by ſeveral pilots journals, and by 


« the converſations which I had with them, that 


<« the variation of the needle has certain bounds 
« and fixed rules, at leaſt in regard to certain 


c places of the earth; ſo that when it is come 


& to certain degrees N. E. or N. W. it returns 
« towards the N. and never goes through the 


„ whole circle; ſo that formerly it was N. E. 
© ja ſome places, where it is now N. W. The 


c annual difference of this variation, by com- 
« paring the journals of ma db years, was found 
4 to be from ©, ꝙ, 30”. In the year 1702, when 


I returned from China to the : Cape of Good- 


« Hope, the needle declined 12%, 30, from N. 
« to W. At 100 leagues from this cape towards 


the Indies, it was 15% At the, point of the 


« iſle of Madagaſcar, it was 27, which was 
* much greater than when I firſt paſſed by there, 
0 going to the Indies, It . this rule pretty 


= | 1818 


7 
* 
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c certainly, from the port of Lisbon to the In- 
dies, ſo that pilots, by inſpecting the needle's 
« variation, know certainly at what longitude 
from land, and at what place they are, It is 
* now fixed in the middle of the paſſage, between 
« the Braſils and Africa, that is, it neither. de- 
« clines to the E. nor W. It muſt be obſerved, 
ee that ſometimes the needle loſes its virtue by 
« length of time, and through _ bad N 
e ture of the air. . ; 


VI II. New ebforvations's on the pad fits yer) 
on the magnetical needle, by M. de la Hire, 
Junior *; tranſlated 2 Mr. Chambers. 


Ido chats propoſe to give a new ſyſtem of the 
load-ſtone, nor to - enumerate, nor to relate the 
ſeveral virtues of that ſtone; or the effects ob- 
ſerved in ſteel, or iron touched thereby, but ſhall 
only endeavour to clear up ſome difficulties which 
occur in obſervations made with a needle; and 
ſubjoin ſome remarks upon the nature of the 
load-ſtone itſelf, and its compariſon with our 
globe of earth; which, by all the experiments 
hitherto made, appears to be a real load- ſtone. 

*Tis known, that all obſervations of the va- 
riation of the needle made at ſea, are liable to 
many errors, on account of the great quantity of 
iron in all veſſels, which, according to its ſeve- 
ral poſitions, will draw the needle out of its true 
direction, not to mention the uſual conſtruction 
of this needle, or compaſs, as tis called, which 
is too groſs to give the declination very exact; 
but the obſervations, which we now make at 
land with large needles, very delicately hung, as 
that of 8 inches long, which we have uſed from 

* April a2. 190g.” -- | on 

Vor. II. N. 19. Nn 1 
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the year 1682, after firſt determining a meri- 
dian plane with all the juſtneſs imaginable, and 
far from all ferruginous matter to apply the ſide 
of the box to have aſſured us of the juſt declina- 
tion of the needle, and of its progreſſion, or 
changing, called its variation, as may appear 
from ſeveral memoirs, which we have already 
publiſhed. | 

Some philoſophers have imagined, not without 
a ſhew of reaſon, that the needles touched with 
different ſtones, do not exhibit different declina- 
tions, on account of the varieties, obſervable in 
different needles at the ſame place, yet that ſuch 
inequalities might ariſe from the different ſtrue· 
ture of the needles. 

For needles touched with a ſtone, have only 
received from it a diſpoſition in their pores, to 
let the magnetic matter, circulating in a certain 
direction round the earth, paſs through them, 
after the ſame manner as the load - ſtones them- 
ſelves received this property at their firſt forma» 
tion. So that the different load-ſtones cannot give 
different virtues to the needles, which can receive 
no direction, but according to the courſe of the 
magnetic ' matter, which being the ſame in the 
ſame place of the carth, muſt g give them the ſame 
direction with its own; but tho* the magnetic 
matter act equally, and in the ſame direction in 
the ſame place, it may be diverted therefrom, and 
this differently, according to the different diſpo- 
ſition and figure of the bodies which receive it, 
as we find befel two load-ſtones, or two needles, 
when placed at liberty near each other out of the 
line of direction. 

This made it be imagined, that needles, which 
have two pieces of ſteel at their ends joined to- 


gether wt a ſlender thread, might be conſidered a8 
two 


* 
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two load-ſtones, of different ſtrength and figure, 
placed apart from each other, but connected by 
ſome intermediate body; and if the two pieces 
of ſteel were of ſuch nature or figure, as that the 
magnetic matter ſhould have a different direction 
in the one from what it has in the other, and that 
one of them had received a ſtronger impreſſion 
from the touch than the other, it will neceſſarily 
follow, that the needle muſt take an intermediate 
direction compounded of the two, and different 
from that of the magnetic vortex of the earth; 
conſequently ſuch needles muſt exhibit different 
declinations from each other, as well as from 
needles of 4 different make, e. 

Needles made broad in the middle, when ter- 
minating in points, may be ſuppoſed leſs liable 
to ſuch irregularities than thoſe thus furniſhed 
with pieces of ſteel at their ends; but yet they 
will not be entirely exempt therefrom, by reaſon 
of the inequalities of their matter and figure, which 
can never be perfettt. 1 0 5 

To aſcertain this point, we procured 4 needles 
to be made bigger at the middle than towards the 
ends, and terminating in a very fine point, they 
were each of them 8 inches long, two of them 
being as ſtrait and equable as poſſible, a third 
crooked like an 8, and the fourth in ſhape of a 
bow ;. one of the ſtrait, and the two crooked ones, 
were touched with an excellent ſtone, which 
weighs 7 16. and is ſtrong enough to turn a needle 
6 or 7 feet diſtance ; ſo that it muſt have a ſenſible 
vortex round it, above 12 feet in diameter; the 
other needle was touched with a very good ſtone - 
belonging to M. Butterfield, | 

We proceeded next to examine the box, which 
was of an oblong figure, in order to be ſatisfied 
whether its ſides were parallel to each other, and 

| 8 Nn 2 | to 


\ 
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to the line which paſſes through the pivot, and 
the two firſt points of diviſion of the two arches, 


which ſerve to meaſure the quantity of the decli- 


nation, with regard to the point of the pivot; and 
the whole being thus rectified, we found by ſeve- 
ral obſervations, that the two ſtrait needles, and 
that bent like an S, had their points and the bot- 
tom of their cap, which plays on the pivot, per- 
fectly in a right line; as to the other arched one, 
we None one of its extremities deviate from the 
right line 2%— 200. 

This done, we put the ſtrait als wh wy 
had been touched with our ſtone, and which is the 


needle we commonly uſe to take the declination 


by in the box, and placing the fide of the box 
againſt the meridional plane, the needle gave us 
9?, 25, declination weſtwards, which agrees with 
our other obſervations ; then we put the other ſtrait 


needle in the box, which had been touched with 


M. Butterjield's ſtone, and found 1 it give exactly 


the ſame declination 9g'—25/— ; yet another 
larger needle than either of - hc which had 


two pieces of ſteel at the ends, and which had 


been touched with the fame ſtone, had given us 


the declination 9 — 52 — in the ſame place 
ſome time before ; laſtly, the needle bent like an 
S, only gave it — z and the laſt, which 
was arched ſtil] leſs, viz. 89 —22/—, 

Hence we may conclude, that needles ma 
with different ſtones, do not give different decli- 


clinations ; and that if there be any difference, it 
mult either ariſe from the unequal hetrogeneous 


matter, or from the figure of the needle. 
This is confirmed by the obſervations of the 
two ſtrait needles; as to that ſhaped like an 8, 


its two halves being placed aſide of the right line 


which paſſes through its extremities, the point, 
which 


- 


42 


ö 
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which looked towards the north, only ſhewed 
8* — 45'— in lieu of 9? 25, which might 
proceed from the compoſition of the direction of 
the magnetic matter in the two parts of the 
needle, and perhaps alſo in ſome meaſure from 
the matter thereof. As to that ſhaped archwiſe, 

a right line paſſing thro' its two points, would 
have given us 9 32/—— declination, which 
deviates but little from that given by the ſtrait 
ones. 


On the inequalities in the variation of the 
Pe load. ſtone. | 
We ſhall not here relate the accounts of ſeveral 
authors touching the different declinations of the 
needle, the certainty of whoſe obſervations might 
be called in queſtion, but only give thoſe which 
we ourſelves have made, and compare them with 
ſome others, whereof we may be fully ſatisfied. 
M. Picard informs us in his treatiſe of the mea- 
ſure of the earth, that in the year 1670, he had 
found the variation at Paris 1 —30 weſt- 
wards with a needle, 5 inches long. That in the 
year 1666, there was no ſenſible declination at all - 
by the ſame needle ; but that in 1664, it declined 
40 — eaſtward, the change having been 20— 
for each year. — In the manuſcript of the ſame 
obſervations of M. Picard, we find in 1689 the 
declination of the ſame needle was 2*——40' — 4 
conſequently from 1670 to 1680, the declination 
had only increaſed 1” 10%, which only 
gives / for the yearly increaſe. 
From that time we have made a greater num- 
ber of obſervations at the royal obſervatory, with 
a needle 8 inches long already mentioned, I ſhall 
here only relate ſome of the principal ones. 


In 
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In 168 3, March the 10th the declination wis 
3" 300 weſtwards. 
In 1684 the needle declined — 
In 1 685 the een, ſtill remained 1— 
100 
In 1686 it was peg 


In 1692 it declined 5 50 * 

In 1693 ——— 6 2 Om 
In 1696 —— J=—— 8— 

In 1698 k — 7 40/ | F 
In 17500 ——— 8—— 12 

In 1501 ——— E*—2j—— 

In I 704 — 7 20'— 


By confidering theſe n it appears, 
that the declination does not increaſe equably, that 
ſometimes it ſeems the ſame for two years toge- 
ther, but afterwards increaſes faſter than it ſhould 
have done, Without entering therefore into the 
reaſons of thoſe little variations, we ſhall con- 
tent ourſelves to compare the diſtant obſerva- 
tions together, in order to deduce the law of the 
variation therefrom, there being no reaſon to 
imagine, that from the time of its turning to- 
wards the weſt, it has either increaſed or ſlack- 
ened to the preſent time. Now ſetting afide 

: M. Picard's obſervation of 1680, we ſhall find, 
that in 38 years, viz. from 1666, to 1704, the 
declination has increaſed 9e, 20, which _ 
gives about 14 for each year. 
it appears 4100 from ſome ancient e | 
that in the year 1580, the declination at Paris 
was 11, 30% eaſtward, which being compared 
with the obſervation of 1666, when there was 
no declination at all, gives ſomewhat Jeſs than 

8“ —» per year; whence one would imagine, that 
the variation had not be en ſo 2 cat in thoſe days 
as 
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as now. Indeed, it may be obſerved by the 
way, that *tis not very eaſy to meaſure and eſti- 
mate minutes exactly, on a little circle of 8 inches 
diameter, and that the magnetic matter of the 
vortex of the earth might not be powerful e- 
nough to bring a larger needle exactly to the 
ſame point; ſo that *tis no wonder, if we ſome- 
times find conſiderable diſtances between one year 
and another.. 
In a Spaniſb book, entitled the Naval T; Beatre, 
by Don Franciſco de Seylas and Louera, we find 
two cauſes aſſigned for the variation of the decli- 
nation; one is the ſeveral mines of load-ſtones, 
found in the ſeveral parts of the earth; and the 
other the nature of the load-ſtones, wherewith 
the needles are touched. ——As to the former, 
there is no doubt but large rocks of load · ſtone may 
affect the needles when near them; but that they 
ſhould have an effect at a great diſtance can ae 7 
be conceivet. 
As to the latter, the author builds on ſome 
experiments, which he made in a mine of load- 
ſtones in the province of Honduras, in America. 
This mine, he ſays, conſiſted of two principal 
veins; one whereof was extended north and 
ſouth, and the other eaſt and weſt. In the for- 
mer vein, he found a ſlip about two fingers broad, 
which was excellent load-ſtone, and placing a 
needle along this ſlip, he found it had no decli- 
nation, but when the ſame needle was placed on 
the other vein, it had a ſenſible declination on 
both ſides; he adds, that he learnt hereby, that 
hrs north and ſouth vein predominated over the 
other, 

Now what he ſays is highly probable, but it 
does not follow hence, that when the ſtones are 
taken out of the mine, and needles touched with 

- men, 


N —ů— 
. Wop > onmw ——w + -» oo aro 
© > 2j atom — —— — — — 8 
4 — — — od 


r . w- * 
——ͤ— — bats 
- 


= 
9K — —— et ore — — 


„„ es 


Nr - "I — 1 
— x nA IT 4 not ens eo hong 


pre 


F . 
+ 
? 
2 
4 
4 
n 
. 


n 


das uy 17, Ons 
» "= Nene TY 


fl RAD AAR * 
2 — —pů——— — . —— ox er, 
bs ” 
— — 


i \ a | 
4 A 1 


280 The HtisTory and MEMO1Rs of the 3 
them, ſuch needles muſt have the ſame direction, 
as the ſtone had in the mine; fince in reality the 
needle does not take its direction from the ſtone, 


but only from the magnetic vortex of the earth; 


for otherwiſe, if the point of a needle were touched 
with that fide of a ſtone, which looks to the eaſt 
or welt in a free ſituation, it would follow, that 


this point of the needle would turn to the eaſt or 


weſt, which is contrary to all experienſſeQ. 

He adds farther, that having melted ſome of 
this vein of load-ſtone, he procured iron from it, 
which had the ſame virtue as the ſtone itſelf; 
and yet *tis well known, that a Joad-ſtone,: when 
heated only red-hot looſes all its virtue, and much 
more muſt it do ſo, when it has undergone. a fu- 
fion. What further diſcredits his whole account is, 
that he aſſures us, that putting two little pieces of 


this iron on the ends of a needle, it never varied 


either at land or fea, a circumſtance by no means 
probable, and contradictory in ſome meaſure to 
his own relation. For what is now become of 
his rocks and mines of load-ſtone, which were 
laid down as the general cauſe of the needles 


varying. 


Of the converſſon of iron into load-ſtone. 

If all the difference between load-ſtone and 
animated iron conſiſt in this, that the former is of 
a ſtony nature, and capable of being broke and 
reduced into a fine duſt; whereas the latter is in- 
capable of both, by reaſon its parts are ſofter and 
more tenacious. Tis certain, that ruſty iron, if 
it be poſſeſſed of a magnetic power, mult be con- 


ſidered as real load- ſtone, ſince iron in this ſtate 


ſeems to retain nothing of the metalline nature, 
but rather appears as a ſtone being eaſy to be broke 


and ground to duft. | | 6s 1 
1 Gaſſendus 
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Gaſſendus, iin the life of Fab. de Peirest, relates, 
that the croſs on the . ſteeple of St. John 2 ix, in 
Provence, having been thrown down by thunder, 
it was obſerved, that a cruſt of ruſt, which had 
gathered on the part of the iron of the croſs in- 
ſerted into the wall, was found very magnetical, 
though it had nothing remaining of the former 
3 uality of iron. This led ſome curious perſons at 
hartres, a few years ago, to examine whether 
the ruſt on the bars of iron that bound the ſtones 
of one of the ſteeples of Notredame, when they 
were . obliged to rebuild it, were not alſo conver- 
ted into load-ſtone, and after examining ſeveral | 
_ pieces thereof, they found ſome which were really 
pure load-ſtones, having nothing of the iron re- 
maining, while others had no ſenſible virtue; and 
others very little. Several of theſe magnets I 
have ſtill by _ 
On this occaſion my father ſearched among a 
meinde of pieces of iron ruſt, ſome of them 
very thick, which had been gathered from an- 
tient buildings, but could not find one that ap- 
peared magnetical ; this is eaſily diicovered by pre- 
ſenting them gently to the point of an animated 
needle z for if they have acquired any power, they 
will attract this point on the one ſide, and repel 1 it 
oa the other, 

Upon this, he bethought of a method of mak- 
Ing this kind of load-ſtone with iron, not being. 
able to attribute this converſion. of iron into load- 
ſtone, but to two cauſes; the one the diſpoſttion 
of the iron in the air with regard to the magnetic 
vortex of the earth, which might have given it a 
magnetic power, which it ſtill in ſome meaſure 
retained, tho changed into ruſt or ſtone ; the 
other to a particular property in ſome iron which 
diſpoſes it to be converted into load-ſtone. 

You. H. 98 5 To 
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To this purpoſt, he took one of the ſquare 
ſtones of St. 25 and ſawing it to an angſe of 
60'—— with the horizon, placed it in the air in 
the direction of the meridian line, making withal 
ſeveral grooves in the flat ſide, and inſerting pieces 
of iron wiar into the ſame, according to the di- 
rection of the magnetic matter around the earth, 
with regard to our horizon. This was dene in 
1695, and the part of the ſtohe, wherein the 
wiars were put, was covered over with the feſt 
which had been cut off of theſe' wiars. Some 
were animated, and othets not; they were placed 
about the diſtance of two inches ffn each other. 
The deſign of all this apparatus, was only to 
learn, whether when the iron wiar ſhould in 
length of time be conſumed, the ruſt ariſing 
from it would not be a magnetical matter, and 
whether there would be any differente between 
the iron which had been tonched, and that Which 
hag not——He choſe the ſtone of St. Leu, as be- 
that whereof the ſteeple. of Netredant at 
2 artres had been built. 

In fine, after the ſpace of 10 years, we found 
that only ſome of the iron wiars were quite turned 
into ruſt, tho* none of them were above 4 a line 
in diameter, but all the wiars, Whether wholly 
or partly ruſted, had a ſtrong magnetic power, 
as a Ppoared, by 8 then to a a tieedle 4 and 
thole which had not been touched as much as the 
reſt, which can only be ſuppoſed owing to the 
length of time which Ny had 'contihued in a 
Proper poſition to receive the effect of the mag- 
netic vortex of the earth, and to their being con- 
verted either wholly Or partly into Rone. The 
Fed of wiar were 4 or 5 inches long, and were 

eld horizontally when preſented to The needle, 


to prevent their becoming animated by the vor- 
I tex 


& 
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tex of the earth. —— the whole, ſuch as were 


intirely changed into ruſt 2 were real load -· tones; 


and the like might be {aid of thoſe little flakes 
of ruſt, which came out of the reſt ; tho as 


theſe flakes would nor hang to the extremity 1 
the iron- wiar, which was not magnetical, hut 


hung vigorouſly to the point of an animated 
knife, one would imagine, that they were not 
changed into load ſtone, but that they (till retained 


ſomething of the iron, unleſs we chuſe to { 


poſe, chat ſuch ſmall particles of load-ſtone were 


not ſtrong enough, with regard to their weight, 


0 fakes themſelves 1 iron, which had not 


we animated, 


It cannot f hs abſolutely faid, that ruſt 
retains none of the properties of iron, ſince we 


have found that ſome large pieces of ruſt, which 
made no impreſſion on a magnetical needle, ſup- 
ported by its pivot, when reduced to duſt, would 
itil] hang to the point of an animated knife. 

Bur theſe. pieces of ruſt, which baye no mag- 
netic virtue of their own, are likewiſe incapable 
of receiving any from the touch of the beſt 
ſtone, it may therefore be imagined, that in 
this ruſt, Which is about £ of an inch thick, and 
in all reſpects like good load ſtone, the particles 
of iron ſtill remaining, are too much fettered 
with the other matters s Mixed therewith, to he 
in a condition to receive the magnetic virtue f 
the earth's vortex; · doubtleſs there is a good 
quantity of iron in the load. ſtones, which are 
real ſtones, ſince we can (procure iron from them 
by the fire; but I hardly believe it poſſible to 
pony iron out of that which has been conſumed 

y ru 10 8 
This experiment led us to make another; 5 we 


took ſome of thoſe little pieces gf burnt and 
O O 2 wl 


— — —  — — — 
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melted iron, which fall in ſparks and ſcales a- 
round the ſmith's anvil, and reduced them like 
a ſtone into a fine powder, which powder would 
ſtick very ſtrongly to the point of an animated 
Knife. But what was more, ſome of thoſe pieces 
which had been melted, and were capable of 
being reduced to powder, were ſtill ſuſceptible of 
the magnetic power; and when touched with a 
good ſtone, l 5 a bag nn of ſteel· 
filings. 

By this it appears, that the fire in melting and 
conſuming iron, does not intirely deſtroy its na- 
ture, tho? it only leaves it in the appearance of a 
ſtone. There is little or no iron ore but is a 
load-ſtone, as may be eaſily known, by preſenting 
it on ſeveral ſides to a magnetic needle but tho? 
they have the character of real load- ſtone, they 
4 ſometimes ſcarce able to ſuſtain the ſmalleſt 
filings. 

L. e a large load - ſtone for ſome years, 
which weighs a 10046. and tho? it be not of the 
beſt matter, it appears tolerably good by its ef- 
fects, ſince it will turn a needle at 62 feet diſtance, 
and conſequently muſt have a ſphere around it 
of 12 feet diameter. This ſtone we have rounded 
in ſome meaſure, and filled up the greater ine- 
qualities with a plaiſter of the ſame colour as the 
ſtone, ſo that the whole makes a kind of Doll 
about a foot in diameter. 

Having ſearched for the poles of this . we 
found them in two points diametrically oppoſite, 
upon which we drew an equator in the middle be- 
tween them, and divided it from 30, to 30; 
thro? which we drew meridians, in order to 
obſerve the ſeveral declinations of the: needle 
with the more exactneſs; we alſo noted its decli- 
nation. in all the points where the; meridians 2 
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the equator z by which it appears, that in a cer- 
tain ſpace it is weſtern, in another eaſtern, and in 
ſeveral places o; the greateſt of theſe declinations 
is 26”, and three of the places which are no 
declination, are in the artic circle. In effect, by 
tracing the ſeveral -points wherein the needle had 
no- declination, we formed two different lines, 
one whereof began from the artic circle, and re- 
turned to it again, by a meridian, after deſcend- 
ing about 10 beyond the equator, and deſcribin 
a a ſpace about 110), parallel to that circle; the 
other beginning likewiſe in the pole or circle, 
makes ſeveral turnings near the ſame; after which 
it takes its courſe north and ſouth, and making 
ſome more inflexions, cuts the equator, and ter- 
minates in the antartic circle. All which de- 
| clination, and the lines where there are none, bear 
a near relation to what we find on the terreftrial 
globe. 

 By-the ſeveral experiments hitherto related, it 
appears, that the different declinations of the 
load. ſtone, obſerved on the terreſtrial globe, are 
only owing to the different diſpoſition of the 
magnetic matter in the earth, as we judge, to 
be the caſe in our globular magnet, for there 
is no doubt but the vortex of magnetic matter, 
was the firſt cauſe of all load-ſtones, ſince we 
find it produce new ones every day; and if this 
matter could have taken ſo many different direc- 
tions in forming our ſtone in its mine, takes no 
fewer in the whole globe, and if changes could 
befal our load-ſtone like thoſe which befal the 
earth, by the deſtruction of ſome magnetic mat- 
ter, and the formation of other where there was 
none before, we ſhould in courſe of time find 
variations on this load-ſtone, anſwerable to thoſe 
which befal the magnetiſm of the earth. 


IX, 
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1 X. On: 1 at on W eee, if f 
te air, by M. de la Hire, jun. iran. 
Mates by Mr. Chambers. „„ 


The general rule given by M. Markatre, * 
finding be different condenſations of the air, pro- 
duced by given weights, is 4 7 7 on an expe- 
riment which he relates in the firſt place, and af. 
terwards confirms by 3 others, made with a 
crooked. glaſs tube, one branch whereof having 
a foot, was ſealed hermetically ; the other being 
as wide as one pleaſed, he put mercury into this 
tube, and continued the experiment, as may be 
ſeen in page 140, c. of his treatiſe of the mo- 
tion of Hude; and the experiments ariſing here- 
from, gave him occaſion to eſtabliſh a general 
_w and to advance, that the denſity of the ait 
proportion to the weight. 
father alſo laid before the academy a ge- 
2p rule 5 152 A and dilatation 
of the air, educe rom this only ſu; ofici . 
that the alr 1s heavy and claftic. © j * Fer P * 
He made 8 experiments, to find i in what 
proportion a ſpring taken in a moderate ſtate of 
extenſion, would be ſtretched by different weights, 
and found, that its extenſions were in a direct 
ratio of the weights; but proceeding alſo to en- 
quire how the ſpring contracted, he found, that 
its condenſations were not in a direct, but a teci- 
cal ratio of the ſame weights, Which will not 
bed difficult to conceive, if we remember, that in 
ſtretching, the ſprings enlarge their bulk, in pro- 
portion as the weights are augmented; and 
that on the contrary, in ce they leſſen 


Wu 


the 


keg May 6, 1705. 
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the ſame. It was on theſe experiments, therefore, 
that he built his general rule, which proves per- 
fectly conformable to that of M. Mariotte, and 
to the experiments lately made before the acade- 
my by M. Amontons, as will appear by the fol- 
lowing table, where his experiments, and the re- 
os of 2 n are een en ptr. 


a a — 
TIT. wa x 
3 of 2 of (FB . 
mercury in air by the air by tg 
the tube, experiment. rule. wi T1 

I Inches, | Parti, © . Parr. y rite a Bia. 
1 6 | 95 po [- 
1285 8 p T $ 7 
F Perl 
24 j-6 3 [6 5Þ:i34: . 
8 Shezo th 
zo”. 5 5 5 IT 2314 8 
18 36 15 A * 7 BT” 12 Ai. 
| 42 1 4+ 7 E . 4 
n 


: p, Bx eriments on the rene of air, 
by Amontons *, n by. Mr. 
Chambers, 


1 filled a tube 40 inches ing” with mercury, 
and found it- to contain 7 ounces, 7 qrachins, 
8 grains. 

I filled in like manner another tube, one end 
whereof terminated in a large veſicle, of the fi- 
gure of a cervelas, and, found it hold 87 ounces, 
6 drachms. The veſicle in particular, to its ſet- 
ting on to the tube, contained as much as a tube 
cequally thick, with that of 46 inches, and 475 

inches 5 lines 5 s long; the r of the tube, which 


was 


Jane 10, 1705- 
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1 
1 
1 


| was 29 inches long, contained as much as 36 in- 


ches 6 lines and 4, of the ſame tube of 46 in- 
ches, ſo that the whole tube with its ' veticle, re- 
preſented a tube 311 inches, 8 lines 5 long, and 
equal in thickneſs to that of 46 inches. 

This tube with its veſicle, being full of mer- 
cury, I inverted it as uſual ; excepting that to pre- 
vent heating the veſicle and its contents, I always 
handled it with a linnen cloth, which was ob- 
ſerved in all the following experiments. 

The lower end being immerged an inch deep 
in mercury, which roſe above the edge of the 
baſon, in proportion as tlie veſicle emptied itſelf, 
the mercury at length ſtopped i in the tube 28 in- 
ches above the mercury in the baſon, which 
ſhewed, that the r was then equal to 
ſuch 28 inches.” 
| While the veſſel was eprying, 1 obſerved 
abundance of large air bubbles all along the tube, 
attempting continually to riſe, but ſtil] prevented 
by the deſcent of the mercury, but at length they 
aſcended and reached the veſicle, when the mer 
cury ceaſed falling; this air I took to be what 
the mercury was purging off, 

To ſee whether this air did not alter the height 
of the mercury, 1 repeated the experiment with 
the tube of 46 inches, and the mercury ſtopped 
there likewiſe 28 inches above the CAE in the 
baſon. 

Having fined myſelf of the weight of the 
atmoſphere, I filled the tube with the veſicle a- 
gain, and poured a little mercury out into the tube 
of 46 inches, to ſee what height it would there 
poſſeſs. By this means I found that the air left 
in the tube was equivalent to 2 inches 6 lines of 
the tube of 46 inches, and the like of all the reſt; 


whether after filling the tube intirely, I meaſured 
L 
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the mercury poured. out, or whether. without fill- 
ing it, I meaſured what was put in it by ſubſtrac- 


ting it from the total capacity. of the tube. 
The natural bulk therefore being two inches, 6 
lines, I inverted the tube upon which the mercury 


ſtopped 2 lines lower than the 28 inches; that is, 


27 inches, 10 lines above the mercury in the ba- 
ſon, and conſequently theſe 2 inches, 6 lines were 
ſpread thro? a ſpace above 190 times greater than 
what they poſſeſſed before, yet ſtill preſerved a 
ſpring equal to two lines. 
Having left 18 inches, 7 lines of air, the mer- 
cury after inverting the tube remained one inch, 
1 line below the 28 inches, which, ſhall. hence- 
forward be the term, from whence I, compute the 
falling of tha mentury. „ n era aubeth 
Having lefc 36 inches, 6 lines 4 of air, the 
mercury ſtood 2 inches, 1 line 3 lower, , -., 
Leaving 465 inches, 8 lines „f of air, that, is, 
putting only the, 46 inches tube full of, mercury, 


* 


7 * hs „ ; | 
it ſtood 25 inches, 9 lines 4 lower. 


dy Pig wilds 3 2749 alt 4 
Putting in the tube of 46 inches twice, full of 


mercury, it ſtood 23 inches, 9 lines. lower. 
Putting in thrice the ſame tube full of mer- 
cury ai inen, 1 line loser. 
Putting in four times the ſame tube full of mer- 
cury, it ſtood 18 inches, 7 lines + lower. 
This way of meaſuring with the tube of 46 in- 
ches appearing too tedious to be continued, I had 
recourſe to weig hing. aps 
Putting therefore 2 15. 7 ounces, 3. drachms, 
40 grains of mercury, which, is 5 times the quan- 
tity of what fills the 46 inch tube, the mercury 
remained 16 inches, 1 line 5 lower. 


£ . d 


4 5 l 21 2 L43br 
Putting in 3 10. 7 ounces, 1 drachm, 36 grains 


of mercury, which is ſeven times the quantity, it 


remained 10 inches, 11 lines lower. 
Vor. II. 40. 1 Putting 
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Putting in 3 pounds, 15 ounces, 64 grains of 
mercury, which is 8 times the ne. it . 
mained 7 inches, 1 1 lines lower. 
Putting in 4 156. 7 ounces of mercury, whith i is 
9 times the quantity, it maine 5 ichen 7 
| lines 4 lower. 

Putting in 4 16. 14 ounces, 7 drackms; 8 
grains of mercury, which is 10 times the Kun. 
tity, it remained 3 inches lower. 

Putting in 5 pound, 6 ounces, 6 drachins, 16 
Srains of mercury, it ſunk 4 lines lower. 

It muſt be obſerved, that ſuppoſing all the 
meaſures and weights . exact, 
there muſt be fome 5 inches, 8 lines 2, of the 
veſicle tube wanting of being full, which ſhould 
be the natural bulk of the air in this experiment, 
which, however, was only found to be 5j in- 
ches, 6 lines +5. ; ſo that there was an error of 
1 line 2853 or about a line 4, which is not very 
conſiderable in a Zength of above 511 inches, 
being only the 6% , part thereof, which J only 
mention to ſhew; that there was no very groſs 
error in the meaſures and weights, and to fig- 
nity, that we are to take the natural bulk of the 
ar in this experiment,” to be 5 inches, 6 lines 
26, in lieu of 5 inches, 8 lines „, which with 
11 times 46 inches, make the whole ph SLE 5 
inches, 8 lines 7. 

Theſe experiments made, I flled the veſicle 
tube intirely again, and inverting it, the dur 
ſtopped as before at 28 inches. 

Now to find whether theſe experiments agree | 
with the received hppotheſis, a table may be 
made, wherein the product of the natural bulk, 
by the weight of the atmoſphere, may be ex- 
preſſed in one column, and the product of the 


bulk dilated by its reſpective load in the other. 
1 en 


_:: 
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My opinion was, that all the terms, which give 
_ theſe products, were only determined by the meas. 
ſures in the experiment, ſomewhat near the 
truth, and not to the utmoſt exactneſs, and there · 
fore that I could not ſuppoſe any of them true, 
more than others, nor of conſequence infer any 
thing with certainty from them; and the rather 
as each of theſe meaſures, beſide its particular Va- 

riation from: the real bulk, might likewiſe vary 
from .the hypatheſis by an error in the other 3 
meaſures. 

Thus, for e if his meaſore of the bulk 
dilated be leſs than the real magnitude. of this 
bulk, the experiment will ſeem to deviate from 
the hypotheſis by the particular error of ſuch. 
meaſure, that is, by making this dilated bulk 
ſmaller than the calculus ; tho? it muſt he con- 
feſſed, if there were no other error to be appre- 
hended, this would not deſerve much notice, and 
the rather as it is the common practice. 

But if beſides the dilated bulk being ho ſor 
leſs than it is, the natural bulk be taken for 
greater than it really is, this ſecond error, after 
inverting the tube, will add a new magnitude to 
the dilated bulk of the calculus, and render the 
difference between the calculus and the experi- 
ment᷑ ſtill more conſiderable. 

And again, if the weight of the. 3 phere be 
taken for leſs than it is, as the ſame weight oc- 
caſions a greater change in a quantity of air much, 
dilated, than in the ſame quantity of air when leſs 
dilated, the calculus will on this account give the 
bulk of dilated air greater than the experiment. 

_ Laſtly, if in meaſuring the tube, its dimenſions 
be taken greater than they really are, this will 
likewiſe cauſe the bulk of the dilated air to be 
augmented by the calculus. 
FÞ1 On 


=% 
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On account of theſe four errors, in reſpect of 
meaſures, which are no errors in the hypothefis, 
T apprehended, that the bulk dilated, as — by 
the calculus, might differ conſiderably from that 
of the experiment, without any thing being de- 
ducible therefrom againſt the truth of the hypo- 
theſis. On the contrary, this ſeemed to make it 
impoſſible to diſtinguiſh whence the difference be- 


ween the calculus and the experiment might ariſe, 


unleſs the experiment deviated very far from the 
hypotheſis z for in this caſe, the concluſion muſt 
be againſt the hypotheſis, ſince the meaſures can 
only deviate a little from the truth, and conſe- 
quently 'are incapable of producing any conſide- 
rable difference. 

1 apprehended therefore that ſo long as the 
difference between the calculus and the experi- 
ment ſhould not be very conſiderable, it would 
be almoſt impoſſible to ſay, whether it proceeded 
from an error in the meaſures, which, by the na- 
ture of the: thing, are all thrown together, or 
from the erroneouſneſs of the hypotheſis. 

But notwithſtanding all this, ſome very know- 
ing members of the academy, to whoſe judg- 
ment I owe all imaginable deference, having rec- 
koned, that the quantities of the atmoſphere of 
the natural bulk of the air, and the length of 
the tube, may be taken for abſolutely true; I 
ſhall no longer ſtand out, but am even inclined 
to ſuppoſe with them, that theſe magnirudes are 
e, 

On this footing the güne between the pro- 
duct of the natural bulk of the air by the atmo- 
ſphere, and the product of the bulk when dilated 
by its load, will be the difference which we are 
to ſuppoſe between the hypotheſis and the expe- 
riment; though if my * had obtained all 


that 
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that could have been inferred therefrom is, that as 
theſe products are nearly equal, we have a 


inducement to believe, that the hypotheſis an 
the en do not 8 from each other. 


XI. Ox the and  froths , or cuckows- 
 ſpittle, by M. OT af e by 
Mr. Chambers. TS 


In the ring aden we King a bort of white 
froth, ſticking indifferently to all kinds of plants. 
We denominate it 'vernal from the time of its 
appearance, which is always in the ſpring, either 
ſooner or later, aS che Faſon is more: or 
earl 

e -haphratifts- have treated of this froth, 
without underſtanding its cauſe. Some will have 
it to be vapours, which, N from certain 
grounds by the warmth of the ff ring, gather 
upon ſuch plants as they meet withal. The 
reaſon they alledge, is, that we ſometimes find a 
little ſpot of ground where there is ſcarce a plant 
without it; tho perhaps nothing of the kind ſhall 
be found for 20 or 30 miles around; which argues 
that all lands are not proper to produce ſuch 
frotbs. 

Iiidore H iſpatenf s takes them to , be the cuckow's 
ſpittle; an opinion which he probably enter- 
tained from their form, and the time of their ap- 
pearing and diſappearing, which correſpond pret- 
ty nearly to thoſe of the cuckow : add, that in 
its flight from one place to another, this bird 
makes a kind of rattling 1 in Its throat, as if it were 
going to ſpit, 

Others imagine it to be the extravaſated juice 
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of plants; and Me will have: it no other 
than a frothy dew. .' ; 
| — of all the Hdmedlifis Fir: beſti en- 
tered into the reaſon of theſe froths. His doc- 
trine is, that the graſhoppers | yield them, at 
their mouth; and 'tis true, they are the produce 
of thoſe ne thoꝰ not at the part he mentions. 
So that he only ſpeaks by conjecture: \ 8 
I could relate ſeveral other opinions as to the 
nature of theſe froths z- but being all of them 
falſe, I ſball dwell no longer upon them; The 
ral caſe is as follows: In the ſummer time, we 
find a diminutive kind of graſhoppers, called by 
fanje - -naturaliſts flea-graſboppers,. from their 
jumping like fleas. Their hind. legs do not 
reach above their backs, as thoſe of all other graſs- 
pers do, but are always folded under the 
belly, like thoſe of fleas. This enables them 
to jump very faſt, by reaſon there is no time loſt 
between one jump and another. | 
I have already obſerved, in the Joes, 455 | 
Savans, for Auguſt 1693, that this kind of graſs- 
has a Rliff-pointed needle, or trunk, 
whereby it ſucks the juices of plants. —— This 
obſervation ſuggeſts ſomething new, and curious; 
in as much as this is the only ſpecies of graſs- 
that has a trunk: all the reſt, hitherto 
known, have a mouth, lips, and teeth wherewih 
they devour herbs, and even the we +71) 


Vos left DE 0 
Ne meas ledalis vites': Jane enim bene. 


Theſe des grallloppets Ray: eggs; Fen whine, 
in the inſuing ſpring; ariſe young ones, which 
remain for ſome time incloſed in a fine mem- 


brane. This membrane 1 is NO other than a maſk, 
| with 


las. 
* 


Rorar ACADEMY: F SCIENCES, 295 
with eyes, feet, wings and acher organs, Which 
are the caſes of the like parts of the litle amimal 
incloſed therein. l When 3 rs egg it 
appears like a little whitiſh worm, no | 
than the pbint of a needle: Some day 9 
turns green, by means, as we may ſuppoſe, of 
the juices of the plants it is fed withal. 9 
fate it reſembles a kind of little 
which creeps up trees, and for that reaſon beat 
rana arborea, or the tree- frog. The inſect, cho 
wrapt up in its membrane, will yet walk boldly, 
and at a good rate; bur MA TIN N 
it have put off its ſcin. n If 
As ſoon as it leaves its egg it mounts upon a 
e and clapping its anus thereto, dæpoſites a 
little drop of white liquor, full of air. Cleſe to 
this, it drops a ſecond, then a third ; and con- 
tinues after this, rate, till it have involved or bu- 
ried itſelf in a thick froth, from whence it never 
ſtirs, till it be delivered from its membrane, and 
have attained-its ſtate of perfection. 0 el 
Io caſt forth this froth, it makes a. kind. of 
arch with half its body, the belly being the oon 
vexity thereof. This done, it begins another 
arch, oppoſite to the firſt, whereof the belly, 
which was the convex, becomes the concave part; 
each time it makes this double compreſſion, a 
little froth or bubble ſprings from its anus, which 
it afterwards enlarges, by puſhing it this way 
and that with its feet. 
I placed ſeveral of theſe little graſhoppers upon 
2 young mint, and found that thoſe leaves they 
caſt their froth upon, did not grow. or advance in 
the leaſt, tho? thoſe oppoſite to them grew to their 
natural lize. This ſhews, that the inſect lives of 
the juice of the Pld while incloſed in the 


froth, 47 
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The young graſhopper being by means hereof 
arrived at a certain bulk, ſtrips off its coat, or 
cover, which it leaves in the froth, and leaps a- 
bout in the field, 
The froth, we ſuppoſe, may have ſer ved to 
defend it from the heat of the ſun, which would 
otherwiſe dry and wither it up; it alſo preſerves 
them from the ſpiders, which would ſuck them 
up, as I have ſometimes found. 1 

The country people hold theſe froths a prog- 
noſtick of fine weather. But all the matter is, 
that they are only found when the weather is fine; 
11] weather ſpoiling and deſtroying them. 


XII. Philoſophical experiments upon the re- 
fraction of muſquet-balls in water, and 
upon the refiſtance of this fluid, by M. 
Carre *, tranſlated by Mr. Chambers. 


There being ſeveral perſons who doubt whe- 
ther muſket-balls undergo any refraction, that 1s, 
any change in the direction of their motion when 
ſhot obliquely into the water, and I having aſſer- 
ted it, as a known fact, in the hiſtory of the 
academy for the year 1702, upon the authority 
of ſeveral former writers, I deſired a friend, who 
has been ſome time at his country-houſe, to ex- 
amine into the truth of it; and the following ex- 
periments are the reſult of this requeſt. 5 

Firſt, I ſhot a muſket-ſhot loaden with a ball 
once, and a ſecond time into a ſtone baſon full 
of water, 2 feet 4 in diameter, and 16 inches deep; 
the firſt time under an angle of 20 degrees, and 
the ſecond under an angle of 80; but I could not 
perceive whether the balls underwent any change 
of direction, by reaſon of the great effort of 
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the water againſt the ſides of the baſon, which. 
always diſplaced the piece of paſt-board, which 
had lodged there for a mark, This effort i is ſo 
violent, that upon ſhooting three times into tubs 
of water, they, were all inſtantly burſt; and in 
particular it was always the loweſt hoops. that the 
water made give way. To ſatisfy myſelf. that it 
was really the great motion and effort of the wa- 
ter that burſt the veſſels, and not the ball by paſ- 
ſing thro*, I provided a ſquare cheſt about à foot 
high, and + a foot thick, the 4 boards whereof, 
which formed the length, were each an inch 
thick, and the two at the end, each 2 inches 
thick, that the others might be well faſtened 
thereto, with ſtore of nails, then filling it with 
water by a little hole, I exploded my piece, up- 
on which the ball perforated the boards very ex- 
actly without burſting them; but the water was 
ſhook ſo violently, that it tore the boards * 
each other, and burſt the cheſt. | 

Secondly, To make' a more preciſe experi- 
ment on the refraction of a ball in water, filled 
a ſtone baſon there with, whoſe length on the in- 
ſide was 3 feet, 3 inches, its breadth" 1 foot, 8 
inches, and depth x foot, 1 inch, here repreſen- 
ted by ABCD *. To the ſide BD, I faſtened a 
boars to receive the balls, another board EF pre- 
ciſely in the middle, and another CD' upon the 
bottom to cover it 'intirely'; the boards were all 
ſtrongly faſtened, that the ſtrokes of the ball 
might not ſhake! them. Over the ſide CA, I 
fitted à piece of paſtboard GA perpendicular to 
the horizon, and the muſquet HN was fixed 8 
feet from the baſon, upon exx ploding it the ball 
pierced the paſtboard in K, and was found flat- 
ted like a Willing at NM. 1 ſhot a ſecond time, 

* Plate V. Fig. 5. e j | 5 
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and found the ball broke into 3 pieces, which 
were likewiſe flatted, without appearing to have 
ſtruck againſt the board EF. I ſhot two balls 
with a ſtronger charge of powder; but they 
were neither of them to be found, either at the 
bottom off the baſon, or in the beards. Theſe 
balls were a 3d of an inch in diameter, and bein 
made on purpoſe for the pieco, filled ir very ex 


act 

Linea Ay try. anew the experiments of re⸗ 
baden, 1 bethought myſelf of a way to get an 
infight into this flattening of the balls 3 to this 
end, I procured a reſervoir 10 foot ſquare, and 
fitted therein two boards parallel to the horizon, 
and to each other, and about a foot apart, the 
upper one making the ſame plane with the = 
face of the water, then ſhooting two balls 
this board under an angle of 30 'deprees,” op) 
with an equal charge of e the firſt, with 
the piece uſed before, whoſe barrel was 3 feet, 
2 inches © long, and the bullet 3 lines 4 diameter; 

the ſecond, with another piece, whoſe barrel was 
3 feet, 10 inches, 3 lines, and the ball 7 lines in 
diameter. Here the large ball pierced the two 
boards, and conſequently traverſed the whole ex- 
tent of water between them; whereas the ſmall . 
one only pierced the upper board, and Was found 
quite flatted on the lower. 

Fourthly, But to ſatisfy my ſelf whether there 
be really a refraction, I 4 uſe of the ſtone- 
baſon, deſcribed above, and prepared after the 
ſame manner; then faſtening my piece upon two 
reſts, one of them 5, and the other 7 feet di- 
Rant from the baſon, I nailed it down, ſo as to 
make it remain in the ſame ſituation after the ex- 
ploſion, as before. It now made an angle of 20 


degrees with the horizon, or the ſurface: of the 
f 3 water 


Rox ACADEMY of SCIENCES. 299 
\water in the baſon, and was charged with 3 pen- 
/ ny weights, 20 grains of powder, and a ball 
\_ 7 lines in diameter, weighing 17 penny weights, 
6 grains, ſhaoting it off, the ball, after piercing 
the paſt-board in K, and the board EF in P ſtuck 
in the point R, where I found it faſt. - Upon 
this, emptying the baſon, I drew a thread from 
the middle of the ball in R, thro? the holes P and 
K, to the middle of the mouth of the piece, and 
found that the thread paſſed exactly enough thro? 
the centres of all the holes. OD 
L repeated the ſame experiment, by ſetting the 
piece a little on one ſide, that the ball might paſs 
thro' a freſh place. The effect was, that piercing 
the paſt-board + an inch from K, and the board 
EF 2 an inch from P, it fixed likewiſe + an inch 
from R; ſo that the centres of the two balls 
wanted not a line of being in the ſame parallel- 
liſm to the horizon; hence it may be inferred; 
that if there be a refraction, it is not ſenſible. 
Being willing to try whether the ball of 7 lines 
diameter would be flattened by increaſing the 
charge of the piece, I uſed 7 penny weights 6 
orains of powder, and found accordingly the 
ball about M flattened on one fide ; it had ſtruck 
the board EF ſlightly ; but this could not have 
occaſioned its flattening, ſince a ball will pierce 
3 or 4 boards without loſing much of its ſphericity. 
Putting the ſame charge of powder in the former 
piece, I found the ball about M, cloven into 
two parts, each of them flatted unequally, tho? 
without having ever touched the board EF. 
Shooting a ſecond time with half the charge of 


powder, the ball did not reach the board EF, 
nor loſt any thing conſiderable of its ſphericity. 

_  Fifthly, To procure further ſatisfaction as tothe 

flattening of the balls, Iſpreada linnen cloth parallelly 


TT ns | to 
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to the horizon, under two feet depth of water, in 
a baſon 40 feet in diameter, and 6 feet deep, then 
charging my piece very high with powder, and 
loading it with a ball of 7 lines diameter, I diſ- 
charged it againſt the linnen, and found the ball 
flatted thereon, tho* very unequally, and of an ir- 
regular figure; then charging the piece anew 
with 5 more powder, the ball divided itſelf into 
ſeveral little pieces, whereof I found five u 
the linnen, moſt of them about the bigneſs of a 
Jentile, but differently ſhaped. 

I then ſhot another ball perpendicularly to the 
ſurface of the water, which was found flattened 
very regularly, being almoſt as round and flat as 
2 ſhilling ; ; whereas all thoſe which had been ſhot 
Ay had flattened irregularly. 

It may be proper to obſerve, that in ſhooting 

a ball into the water, it riſes or rears itſelf above 
the ſame more or leſs, as the charge of powder 
is greater or leſs, and I have even ſeen it riſe 20 
Feet high. 

It will not be very difficult to aſſign the cubs | 
of theſe ſeveral effects, with regard to which 1 
muſt obſerve, that 4 penny weight of powder - 
drive the large ball of 7 lines a conſiderable ſpace 
in the water, without taking any thing from its 
ſphericity; that with 8 penny weight of powder, 
it loſes 4 its ſphericity; and with 12, the whole; 
and laſtly, with 16, breaks i into ſeveral n 


Reffections upon the experiments . above. 


There are two things to be conſidered in thefe 
experiments, which I can warrant to have been 
made with great care and exactneſs: the firſt, 
that the balf ſhot in an angle of 20 degrees 
changed nothing, at leaſt as to ſenſe of the di- 
rection of their motion. The ſecond, that oo 
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balls when exploded with a great charge of pow- 
der, turned flat as they entered the water. 

Firſt, It ſhould ſeem at iſt ſight agreeably to 
the common notion of the reſiſtance of fluids, 
that a ball ſhot into the water under an angle of 
20 degrees, or even a greater angle, ſhould not 
only - change its direction but even rebound; 
for as the quantity of matter in all bodies is pro- 
portionable to their weight, and the reſiſtances of 

fluids are in the ſame ratio as their denſities, and 
the denſity or weight of water is to that of air, 
as. 800 or 850 to 1, according to ſome expe- 
riments, or as 1175 to 1, according to thoſe of 
the academy Del Cimento; the water muſt make 
800 times more reſiſtance than air, and conſe- 
quently diminiſh the velocity of the ball by the 
ſame quantity. Now *tis eaſy to ſhew purſuantly 
to the reaſoning of M, Deſcartes, and ſeveral 
others, that if the ball, upon meeting the water 
looſe half its velocity, it muſt rebound. — For 
ſuppoſe a circle * EGD, whoſe diameter EF re- 
preſents the ſeparation of the ſurfaces of air and 
water, and ſuppoſe the angle ACE to be 20 de- 
grees, whoſe fine will be AB, and CB the fine 
of its complement, the ball now being driven 
from A to C, 'we may conſider its motion as com- 
poſed of the vertical one AB, and the horizontal 
one BC, as CB therefore is much greater than 
half of CE. If the ball loſt half its velocity up- 
on meeting the water, it ſhould of canſequence 
rebound ; but experience ſhews us, that it does 
e EEO | 

It muſt therefore be made appear, that the ball 
loſes ſo little of its vertical motion, that it not 
only ſhould not rebound, but ſhould not even loſe 
any thing ſenſible of its former direction. 
* Fig. 6. ; 


In 
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In order hereto, we are to obſerve, that tis when 
the ball enters the water that its direction is to 
be changed, and that its motion in AC, being 
compoſed of a horizontal motion, equal to BC, 
and a perpendicular one, equal to AB, we are 
only to conſider this latter, ſince the former makes 
no oppoſition thereto; and again, that this ball finds 
no more reſiſtance on one ſide than on the other, 
till ſuch time as half its magnitude is immerged 
under water; for which reaſon, if the bulk of 
water, whoſe place it poſſeſſes, were equal in 
weight to half the ball, as would be the caſe, if 
the ball were ſhot into melted lead, tis evident 
the ball would loſe near half its velocity; but it 
being only water that oppoſes its motion, and 
the weight of lead being to that of water, as 
12 to 1, if in meeting with the bulk of water 
equal to its own, it muſt only loſe 5 part of its 

motion, ſince, as already obſerved, the reſiſtances 
of fluid bodies to their being ſeparated are in the 
ratio of their denſities, or weights: but as here 
we have only half to conſider, the ball muſt - 
only loſe 2 part of its vertical motion; that is, 
a 24th part of AB, which being but a ſmall 
matter, the change of direction muſt neceſſarily 
be inſenſible. If it be alledged, that this 24th 
part ſhould be conſiderable enough to be per- 


ceived, by reaſon it muſt be referred to this, that 


the ball has two boards and a paſt- board to pierce, 
which may occaſion ſome little alteration in its 
motion, perhaps the motion of gravity of the 
ball might likewiſe be conſidered, which has 2 
_ tendency to carry it directly downwards, and con- 
{:quently to prevent its change of determination 
from being ſenſible z but the great velocity of 


the ball, and the little ſpace it paſſes, muſt 


render this next to nothing. Tis otherwiſe how- 
LL | ever 
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ever with the rays of light, by reaſon of their 
paſſage from air to water, or other tranſparent 
mediums. There is no proper local motion, 
but only certain inequalities of preſſion, or re- 
ſiſtance, in the different mediums, as has been 
explained elſewhere ; ſo that this does not hin- 
der us from concluding, that the rays of light 
always pals more eaſily into the denſeſt mediums, 
and hes *tis on this account they h to- 
wards: the perpendicular. 

It muſt. be obſerved however, that if a ball 
be ſhot very obliquely, ſo that the angle of in- 
cidence only. contains a few. degrees, its horizontal 
motion being now very great with regard to the 
vertical one, it may meet ſuch a multitude of 
particles of water at the ſame time, as may pre- 
vent its entering, and oblige it to rebound; and 
ſuch is the caſe, when we make what the 20 
call ducks and drakes. 

The ſecond thing to be an in n theſe ex- 
periments, is the flattening of the balls upon 
meeting the water; and at firſt ſight, ii may ſeem 
ſurpriſing, that a fluid body, ſuch as water, 
which yields and divides ſo act ſhould make 
a reſiſtance like a ſolid body; but if the great 
velocity of the ball be „ twill appear 
poſſible for it to meet ſuch a quantity of par- 
ticles of water at the ſame time, as that their re- 
ſiſtance ſhall be equivalent to that of a hard 
body, and turn it flat. In drawing the hand with 
ſome velocity thro? the water, we find a certain ' 
reſiſtance; and if it be drawn with twice the ve- 
locity, the reſiſtance will. be fourfold, ſince we 
have twice the number of particles to move in 
the ſame time with a double velocity; and if 
the ſame hand be drawn with thrice the ſwiftneſs, 
the reſiſtance _ be 9 times greater; ſo that the 
reſiſtances 
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reſiſtances increaſe in the ratio of the ſquares of 
the velocities. Hence the velocity of the hand 
may be ſo great, as that the particles of water it 
meets in any given time may afford it a re- 
ſiſtance equal to that of a hard body; in effect, 
if the hand be ſtretched parallelly to the ſurface of | 
the water, and ſtruck with nimbleneſs againſt 
this ſurface, the reſiſtance will be ſo great as to 
be painful, and I remember, that beating the 
water ſtrongly one day wich a ſtick, it broke in 
r 

From hence *tis e eaſy to account for the flat- 
tening of muſquet-balls ſhot into water, and, what 
confirms the theory is, that the higher the piece 
is charged, the more flattened are the balls found; 
for that having a greater velocity, they meet more 
particles of water in_ the ſame time. And 
hence we may account why an end of a candle 
being loaded in a on 8 will pierce a . = 
plank of wood. D © AR. 


XIII. 4 e fon between our + obfervations 
on the barometer, and thoſe made — F. 
Sebaſtien Truchet, by M. Maraldi * 


Among the obſervations on the Karon 
which F. Sebaſtien laſt related to the academy, 

we have chiefly conſidered thoſe which he made 
at Clermont, and on the ſummit of Mount d'Or, 
the higheſt mountain in Auvergne ; the perpen- 
dicular height of which, we determined above 
the ſurface of the ſea by the angles, of the meri- 
dian, but could not make the barometrical experi- 
ment upon it, it being at that time covered 
with ſnow. „ | 


July 5, 1705. 2 
| This 
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This year 1705, June 8, at 4 in the after 
noon, F. Sebaſtien obſerved on the ſummit of 
Mount d Or, that the quickſilver in the barome- 
ter was ſuſpended at 22 inches, 2 lines. 
The ſame day at noon, we found the height of 
quickſilver at the obſervatory 27 inches, 9 lines 4 
and at 7 24 in the evening, it was 27 inches, 
9 lines 4 n encreaſed but + of a line ſince 

noon. 
Between the 22 inches, 2 lines height of quick- 
ſilver obſerved at Mount d Or, and the 27 inches, 
9 lines 4, obſerved at Paris, the difference is 5 

inches, 7 lines 4, which the quickſilver at the 
obſervatory kept higher than at the top of Mount 
Or. We have found by our experiments, that 
the quickſilver on the ſea ſhore is commonly 4 
lines = higher than at the obſervatory. The 
quickſilver was therefore 5 inches, 11 lines 4 
lower on the mountain, than it would have been 
at the ſame time on the ſea-ſhore. 

In the memoirs of the academy of 19703, we 
ſaid the perpendicular height of Mount d'Or a- 
bove the ſurface of the ſea was 1030 toiſes : but 
M. Coffini the ſon, by a more exact calculation, 
found it afterwards to be 14. toiſes higher; ſo 
that its perpendicular height above the ſurface of 
the ſea will be 1047 toiſes, to which we have 
found as above, that a variation anſwers of 5 in- 
ches, 11 lines 3 in the height of the quickſilver. 

By the progreſſion. tounded on the experiments 
related in the memoirs of the academy for the 
year 1703, the quickſilver ſhould, to this height 
of Mount d'Or, fink 5 inches, 7 lines, which 1s 
4 lines leſs than by the obſervation. 

M. de la Hire has communicated to us the 
obſervations which he made the ſame days on 


the barometer : _ TO his barometer and ours 
Vox. II. N?. 20. R r are 
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are on the ſame floor of the obſervatory, | yet 

theſe obſervations ſometimes differ a little; whe- 
ther it proceeds from their having been made at 
different honrs of che day, or n ny other 
cauſe. 
By M. de Ia Hires 1 nr 8, at 
after 5 in the morning, the en of the baro- 
meler was 27 inches, 8 lines 4. If this obſerva- 
tion is compared with F. Sebaſtien's, in the 
ſame manner as we did ours, there will be found 
between the level of the ſea and Mount d'Or, a 

variation of 5 inches, 10 lines + in the height 
of the - barometer, which agrees within 3 lines 
with what is given by the progreſſion. 

F. Sebaſtien made another obſervation with the 
barometer at Clermont, near the convent of the 
Minims, which is that part of the city where M. 
Perier, in the year 1641, made his experiment 
on the barometer, the ſame day whereon he car- 
ried it on Puy de Domme to find the variation 
of the . which anſwers to theſe two 
heights. | 

Fune 10th, at 6 in the evening, E. Sebaſtien 
found the height of the quickſilver at Clermont, 
to be 26 inches, 6 lines. At Paris, by obſerva- 
tions made before and after, it was 27 inches, 10 
lines high. 

- Therefore the difference of the quickſilver bes 
tween Clermont and Paris was 1 inch, 4 lines. 

We have ſaid above, that between Paris and 
the level of the ſea, there is in the height of the 
quickſilver a variation of 4 inches 5. 

Between Clermont therefore and the ſurface of 
the ſea, there muſt then have _ I inch, 8. 
lines g. 

By M. Perier's obſerviltibri made ia 1641 be- 
tween the convent of the Minims, and the gry * of 

5 Puy 


„ 
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de Domme, there was a variation of 3 inches, 

1 line 4 in the height of the quickſilv er. 

From the level of the fa to the ſummit: of | 
Pay de Domme, there mult, according to theſe 
different obſervations, be in the height of the 
quickſilver a variation of 4 inches, 9 lines 3, 
which anſwers to 810 toiſes perpendicular height, 
from the ſummit of Pay de Damme to the level 
of the ſea. By the progreſſion ſettled in the me- 
moirs, 55 lines 4 variation of quickſilver agrees 
with chi height, which 1s but two lines Ken 
from the abſervation. : 
But by M. de la Here's alan made on 

the ſame day June 10, the barometer was 27 in- 
ches, 8 lines high; and making the ſame re- 
ductions and compariſons, as in the preceding 
obſervation, there will be between the ſea ſhore, 
and the ſummit of Puy de Domme, a variation of 
55 3 in the height of the quickſilver, as taken 
from the e ſettled in the memoirs. 


XIV. Nemart on ſome e tek 
with ſeveral barometers, and on the light 
made by one of them, which was agitated 


Vertical, by M. de 1a Hire the 08: 


We have two barometers in the obſervatory ; 
one of which has a tube of 1 line = infide dia- 
meter, and is 36 inches 1 in height and con- 
ſequently when the quickſilver is at 28 inches, 
there remains 84 void. It is this which we com- 
monly make uſe of. The other is 2 lines inſide 
diameter, and 32 inches 4 in height, and conſe- 
quently there is but 4 inches 4 remaining above 
the 28 inches. It was this barometer M. Picard 


85 Aug. 125 1705. 


FE: made 


© 
„ 
* 
3 » 
4 
o 
7 
4 7 
4 
x 
£ 
! 
1 
1 * 
J 
2 
* 2 
i 
| 1 
J ” 
. 
F 
Ty 
5 
* 
. 
. 
= 
* 
tf 
"A 
© | 
: o 
F4 
T * 
„ x 
_ 
+ 
3 
. 
3 4 
. 
o 0 
} 
4 [2 
+ 
* 
£ , 
. 
} 
+4 
# f 
7 1] 
. 
+ } 
; N 
p : 
by 
£ f 
+414 
6 : 
* 
£.:Y 
* - 
2 
+ 
+ ©. 
3 ; 
+ 7 
2 
. 5 * 
0 £ 
1 
£ 4 
: F 
1 7 
N } 
2 . 
7 9 
1 1 
5 
£ 7 
| q 
$ 
A i 
14 
17 
. 
722 
2 of 
3 
[as 
17 
92898 
55 
* 1 
1 
+ 
2 
2 1 
e. ; 
3 4 
& 
* 
E : 
14 
14 


303 The HisTory and MEMOIRS of the | 
made uſe of, and which was the firſt wherein a 
light was obſerved, by agitating it vertically. | 


Je ſtill continues to give as uſual: a very 
one: the other gave none, though filled Wich 


the ſame quickſilyer ; this is moſt certain, for it 
was very often looked upon. Yet within theſe. 


few days having been agitated; it was ſeen to 


Sive almoſt as much light as the other. 


This barometer of M. Picard's was emptied 
and filled many times without any precaution to 
cleanſe the quickſilver and the tube; yet it al- 
ways gave the ſame light as at firſt. Bur we ob- 
ſerved, that though this light was very lively, 
ſo as to be ſeen at candle-light and moon-light, 


by expoſing the tube to it: yet if in the day- 
time a room was ſhut exactly cloſe, ſo that it 


was quite dark, and the barometer a little time 
after was therein agirated, no light thereof was 
to be ſeen; which made us at firſt imagine, that it 
gave no light in the day- time: but endeavouring to 


be more certain of this experiment, we continued 


in the room, where it gave no light for above a 
quarter of an hour; and then agitating the baro- 


meter, which during that time we had put in the 


ſun, we ſaw its light as great as in the night, 
This laſt experiment deſtroyed the imagination 


we had conceived, and gave us to underſtand, 


that the retina requires a conſiderable time to 
loſe that vibration, which is N in . by the 


light of the ſun. 


The height of the quickilver i in theſe two-ba- 
rometers differs always 3 lines 2, which M. Pi- 
card's is higher. We have lately made another. 


The quickſilver was ſtrained through a fine clean 
innen, and the tube, which was of 3 lines dia- 


meter, and 33 ches long, was well cleanſed 
with ſpirit of wine, and afterwards throughly 


3 = | wiped 


Fa 
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wiped with very dry linnen drawn through it; 
and after having very carefully filled it, that no 
viſible bubble of air might be left therein, we ob- 
ſerved, that the quickſilver kept at 1 line 5 lower 
than in M. Picard's barometer, and very near 
the ſame quantity higher than in the other. 
But in trying this barometer, we obſerved 
that after having filled the tube with quickſilver, 
and evacuated all the air, and dipped the open 
end of it when ſtopped with: a finger into the 
quickeſilver, the tube being at firſt very much 
inclined ; when it was raiſed, and the void be- 
gan to appear above, ſome al moſt imperceptible 
little bubbles of air werediſcerned, which ſuddenly 
became as big as little peaſe, and entered into 
the vacuum; ſome of them being confined be- 
tween the quickſilver and the tube, and others 
ſeeming to come out of the quickſilver, and per- 
forming the ſame effect as if it was boiling. 
We alſo: obſerved, that theſe bubbles which 
came out of the quickſilver by raiſing the tube, 
when they became a little big, diſappeared by 
lowering of it, and ſeemed to re- enter into the 
body of the quickſilver; for on that part where 
they diſappeared, nothing was to be ſeen againſt 
the tube. This barometer when agitated gave 
no light. 
There is no queſtion but that all theſe bubbles, 
as well thoſe confined between the quickſilver 
and the tube, as thoſe which ſeemed to come 
out of the quickſilver, were little particles of 
air encloſed and confined therein, which being 
then diſburthened from all the weight of the at- 
moſphere, and from the height of the quick- 
ſilver, which compreſſed them in the tube when 
the open end was above, occupy a very great 
bulk, with reſpect to that which they before oc- 
cupied; 


a 
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cupicd ; and it is certain, that the more ſlender 
and the longer the tube is above 28 inches, the 
more of theſe bubbles will eſcape into that ſpace / 
which the quickſilver quits; all the quickfilver” 
which . occupied that place having there purged 
itſelf from the air. Therefore it will appear, 
that tubes muſt be taken of a length proportioned. 
to the places where the barometers are to be put, 
and they are to be left but one inch above the 
greateſt height of the quickſilver in the place they 
are in, and that they be about 3 lines in diame- 
ter, rather more than leſs, and the quickfilver 
well purged from the air. With theſe precau · 
tions, I think, barometers may be made as ex- 
act as poſſible. 

We now make no longer doubt but that the 
barometer, which we commonly make uſe of, 
| whoſe tube is ſlender and too long above the 28 
inches, has many of theſe particles of air con- 
fined in-the quickſilver, and between the quick- 
ſilver and the glaſs, which being diſengaged when 
it is tried, have occupied a conſiderable place in 
the top of the tube, and that this is the real 
cauſe why the quickſilver therein is lower than in 
thoſe which are larger and ſhorter, wherein the 
bubbles, when dilated, have not fo ſenſible an ef. 
fect: from the reaſons above- mentioned, 

It muſt be obſerved, that thoſe ee e | 
which were thought neceſſary to make barometers 


luminous, ſeem, by what we have now laid, to 
be deſtroyed. 


XV. 
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Xv. Onthe height of che -quithflote ih the 
bBarometers, M. Amontons 7. 


This experiment is of great conſequence; for 
it lays us under the neceſſity of examining over 
again all the obſervations made on the barometer 
to this day, © 
It has hitherto been thought, that the height 
of the quickſilver in barometers was always viſibly 
the ſame in the ſame place, and it was far from 
being imagined, that, with glaſſes very near a- 
like filled with the ſame care, and the ſame quick- 
filver, the heights of this quickſilver ſhould differ 
from one another in the ſame place, and at the 
fame time, 18 lines, or thereabouts. Yer this is 
what I ſhall make appear to the company, after 
having obſerved that one principal reaſon, which 
may have hindered this ph»nomenon from bein 
perceived, is, that moſt of thoſe who — 
barometers, have unfortunately neglected to place 
thereon ſuch graduations, as truly expreſs the 
heights of the quickſilver, and have almoſt al- 
ways in the room of theſe ſubſtituted arbitrary 
graduations, which bear no relation to the heights 
of the quickſilver ; occaſioned, without doubt, 
from a true ſenſe of the difficulty there is in 
making theſe ſorts of inſtruments uniform, and 
that it would enhance the price, and leſſen the 
ſale of them. Thus intereſt is frequently an ob- 
ſtacle to the diſcovery of truth. | 
It appears, therefore, that it was not without 
great reaſon, that in my barometers I rejected 
theſe Kind of arbitrary graduations, being fully 
perſuaded, that it is impoſſible to make a profi- 
table uſe of barometers by exact obſervations, if 


+ Aug. 14, 1705. 


the 


> "0 : r 2 9 * . e 
» IE Yr : 5 : . 1 
We - 12 ; : r rr, * Y 
2 ys 4 _— 15 1 i. 
3 Mr 1 5 K 4 IS . 5 * 4 WW * it 
CE Is 1 ED * \X 


< ; 
. & 7 Ne 4 - ' £5 A 2 2. f q 2 
rats? | I 85 * . $, \ 


* * 155 


312 22 Hisrenv an Mauern of th the 


the degrees are not divided into parts, e 
expreſs the inches and lines of the height of the 
quickſilver with which they are filled; and allo, | 
if they are not regulated by the ſame barometer, _ 
which ſhould be as a ſtandard and rule for them, 
without which all muſt be een and lead to 
error. 
Seeking the 8 of: the ieren which 1 
relate, it is difficult to avoid attributing it to 
the inequality of the pores of different glaſſes, 
which give more or leſs paſſage to the particles 
of air, according as they are more or leſs open; 
which ſeemed the more likely to me, being cer- 
tain, that the glaſſes of the two tubes, with which 
I made this experiment, are different in quality. 
We owe this diſcovery. to the lord chancellor, | 
He has a ſimple barometer mounted in the Bug- 
tif manner, that is, one of thoſe which has two 
little copper-plates, on which are marked the 
different diſpoſitions which may happen in the | 
air, as fair, changeable, rain, c. Bet 
My lord chancellor had, for a confi derable 
time, experienced with ſatisfaction the indications 
of his barometer ; but at laſt it being out of or- 
der, he applied to M. Homberg, who mended 
it for him. Since when the variations of this ba- 
rometer have always been in the lower parts of 
the copper-plates, that is, in thoſe parts which 
indicated nothing but rain, wind, and ſtorms. 
My lord chancellor obſerving nothing like this 
in the diſpoſition of the air, ſent for me to 2 
amine his barometer. The firſt thing J did, 
to ſee by inclining it, whether the vacuum * 
well made; and having found it as well as poſſi- 
ble, and that the quickſilver had all the freedom 
of motion which could be deſired, I anſwered 


my lord, that I ſaw nothing could hinder its hav- 
ing 
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ing effect. He then explained to me what he had 
obſerved in the manner T have mentioned ; and 
I begged leave of him, that I might carry his 
| barometer home with me to examine it at more 
liſure, which he granted. I meaſured, as ſoon 

s poſſible, the height of the quickfilver, and 
Bading it only 26 inches, 6 lines, while 3 other 
glaſſcs which were in uſe, and in which the 
vacuum was not even ſo perfect as in that, were 
at 28 inches, I at firſt thought this might pro- 
ceed from the quickſilver, which had perhaps 
a more than ordinary weight; which made me 
immediately take the barometer to pieces, and 

having filled one of my tubes with this very 
quickſilver, it ſtopped at 28 inches, as in the 3 
others which were in uſe, I then filled the glaſs 
of the barometer with other quickſilver, but it 
always ſtopped at 26 inches, 61ines ; which gave 
me then no room to doubt, and I knew that this 
effect could only proceed from the glaſs. I then 
changed this glaſs, and put another into the ba- 
rometer : and in this new glaſs the quickſilver 
kept up 18 lines higher than in that which 1 had 
taken away; fo that as the barometer played 
before in the lower part of the copper- plates, it 
would now have played in the upper parts, had 
I not raiſed the plates about 4 or 5 lines; and 
my lord ſtill thinks, they ought to be raiſed 
higher: whence it may be ſuppoſed, that the 
glaſs which I took away, was not that which 
Was at firſt there, in which the vacuum was pra- 
bably made of a mean height of what is obſcr- 

| yed 1 in theſe, | 


Vor. II. No. 20. 8 XVI. 
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XVI. A- continuation of the obſervations 4 5 | 
the height of the quic _ in the baro- 
meters, by M. Amontons *. ; 


--InſpeRing the glaſs of my lord e 1 
| barometer, having gueſſed that it was bought of 
fieur Devil/e enameller, I went to find him 
when J left the academy; having aſked him, he 
ſaid it was ſo. I cauſed him to make me four 
others; that is, two of the ſame glaſs, and two 
of another fort of glaſs; when I had filled all of 
them with quickſilver, and alſo thoſe two which 
I had made uſe of in the experiment at} the 
academy, the quickſilver ſtopped at. different 
heights, 1 in them all. . 

The greateſt height was 28 8004 

The ſecond, half a line leſs. This was that 
glass of the academy wherein the e re. 
G higheſt. 7 

The third, one line Z leſs. 

The fourth, ſeven lines leſs. 

The fifth, ſeven lines les. 

The ſixth, ten lines leſs. This was the glas 
wherein the quickfilver at the academy remained 

loweſt. 
So that the difference in the ſecond height, 
which, in the morning, I had found. to be 
18 lines, and in the afternoon, at the academy 
more than 19 lines, was at 2 an hour after 8 in 
the evening but 9 lines. 

I left all theſe glaſſes in trial, and the next * 
found them of the ſame heights. But this great 
difference of 18 lines, which I now found to be 
only 9 lines puzzled me. As nothing to my 
knowledge had happened t to the dee ex- 
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rept that it had been much handled, I judg * 
that perhaps the dirt and moiſture of the hands 
might partly have ſtopped the pores of this glaſs. 


I therefore emptied out the quickſilver to waſh 
the outſide, and ſcour it as well as I could with 


ſpirit of wine: but after having done this, ny 
filled the glaſs again with its own guickſilver, I 
found this difference ſtill diminiſhed 1 line 47 


which made me refolve to meddle no more with i. 


I have left it ever ſince, and it has only varied like 
all others, that * it has fallen about 2 or 3 
lines. 

As all this is very unaccountable : z 1n 10 0 


endeavour to give ſome light into a thing wherein 
there is ſo little, with deference to the opinion of 


the company, mine would be to chooſe among a 


number of glaſſes, thoſe which being filled with 


quickſilver give heights: of fenſible difference 
{Mag one another, and apply them all to the 


ſame graduation; or, which is the ſame thing, 


on the ſame vertical plane, at the bottom of 


which ſhould be a kind of common trough, full 


of quickſilver, in which. they muſt all dip. 
Above this trough, beginning at the ſurface of 


the quickſilver, ſhould be 29 or 30 parallel 


lines drawn from inch to inch : the 4 or 5; laſt 


ſhould be ſubdivided from line to line by other | 


parallels. , „ 
It would be alſo convenient to add to all theſe 


glaſſes another of equal length, but uniform from 


one end to the other, ſealed hermetically at each 

end, in which ſhould be about 28 inches of 

| quickſilver; and in the empty ſpace thick air. 
This tube would ſerve to ſhow the effect of 


heat on the quickſilver, and whenever the quick- 


ſilver in the other glaſſes has no other motion but 
what is equa] to this, there ſhould be no regard 
Sſ2 f "bad 
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had to them, as not being an effect of the 
weight of the atmoſphere. Such a tube, by 
rights, ſhould for the future ne all ſim- 


ple barometers. 
This whole machine rd in this man- 


ner, ought to be carefully obſerved for a conſi- 
derable time, and thereby a certainty gn be 
gained. 

1ſt, Whether the variations happen m all the 
glaſſes at the fame time. 

2dly, Whether they are equal in all of thats, 
or whether they are not rather proportionable to 
the heights: of the quickſilver, with which each 
glaſs is filled; which ſeems very likely, if it is 
true, that the pores of the glaſs give way to the 
parts of alr, which are {mail enough for that. 


„ continuati on of the obſervations o on 
—— the bei gbr of. the quickſifoer in FRE baro- 


meters, by M. Amontons +. 


. Hombers having informed us, that he had 
waſhed the tube of the lord chancellor s baro- 
meter with ſpirit of wine, it occaſioned ſome 
to ſuſpect this might be the caufe why the quick- 
filver in this tube remained lower than in the o- 
thers ; which ſeemed to me ſo much the more 
probable, as I recollected, that when I firſt ex- 
amined this barometer, the little reflection of 
light, which the bending at the top of the quick- 
ſilver commonly makes, appeared to me more 
_ obſcure than uſual ; this being occaſioned, as 1 
now imagine, from a little of the ſpirit of wine 
: remaining in the tube, 


+ Aug. 22, 1705. 
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That which hindered me, ſrom Perceinng it, 
was, 

iſt, That the quickſilver ſeemed to me very 
clear through the whole length oh the glaſs, with- 
out any lictle bubbles of air ſuch as are uſually 
formed when the tube is not very dry. 

2dly, Becauſe having, as I have already ſaid, 
held the barometer ſloping, I found the vacuum 
as well made, as in thoſe glaſſes which are filled 
in the beſt manner. _ 

And alſo. this great difference which I at firſt 
found in the heights of the quickſilver of this 
barometer, from "That of my other glaſſts,. and 
which diminiſhed by degrees, as I emptied and 
filled again-this tube, ſeetned- to me a confirma- 
tion of the fact, it being impoſſible this effect 
ſhould be any other than a conſequence of the 
diſſipation of that little ſpirit of wine. 

In ſhort, to be convinced and fatisfy what had 
been reſolved, I waſhed the inſide of this tube 
with ſpirit of wine, rubbing it pretty hard with a 
little cotton faſtened to the end of a braſs wire; 
then letting it drain a whole night (which ſeemed 
to me long enough, conſidering, | how eaſily ſpirit 
of wine is known to evaporate) 1 filled it with 
quickſilver, together with the other tube, in 

which the quickſilver had always kept very high, 
which I did not clean, though it appeared very 
foul. After which I really found there was the 
19 lines height of quickſilver difference between 
theſe two glaſſes, which I had found at the aca- 
demy, and the little edge of the quick ſilver ob- 
{cured. 

Though lenny the fact ſeems to be r 
cleared; yet the difficulty of explaining the cauſe 
thereof ſubſiſts. For in ſhorr, it no ways a 
Pears, that this ſpirit of wine ſhould be reduced 
into 
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into air, as might be imagined ;- for this air muſt 
have had the ſtrength of a ſpring, equal to 19 
lines of quickfilver, and the glaſs being put into 
a horizontal ſituation, this air would "alſo have 
occupied therein near 5 lines, whereas nothing of 
this is even now to be ſeen; yet the tube makes 
an angle of bour' 45 degrees with the Rorigon, 
or thereabouts. . © 

Beſides the new tubes, herein the quickfilver 
kept 6 or 7 lines lower in ſome than in others, and 
whoſe difference diminithes ' alſo by. degrees as 
they are emptied and filled again with the quick- 
filver, without any - reaſon to ſuſpect that they 
ever had any ſpirit of wine. in them, gives toom 
to imagine that the ſpirit of wine occaſions a leſs 
height in the quickfilver, only, by making the 
glaſs cleaner, and preventing the quickfilver from 
fouling the infide of the tube, which perhaps 
ſtops part of the pores of the glass. But why in 
barometers, which have been ſong mounted, this 
filth does not continue to ſtop-intirely theſe Er 
is what cannot eaſily be accounted for? 

It is true, that this obſtruction of the pores of 
the glaſs, ſeems & be made only in proportion, 
as theſe glaſſes. arGemptied and filled again with 
quickſilver; and perhaps one and the ſame glaſs 

has not often enough been e and N 4. 

gain for this to be perceived. on 
| However it is, it ſtil} appears difficult. to ex- 
plain the phænomenon in queſtion, except by 
ſuppoſing that there paſſes a greater quantity of 
the leaſt particles pf air through thoſe glaſſes, 
whoſe pores are müll open and Teſs incumbered, 
as I have already id: in my firſt obſervations, 
and that᷑ perhaps more | conſiderable? differences 
would-be, found, if tubes were. uſed which were 


made of a matter different from glaſs, - 2 
5 Es XVIII. 


Rovar Acapzuy 4 FY arcs 319 


| xVII. | Experiments on * Gs ps <p 


bers. i 


Moſt 8 authors, _ Hoa of the in 
4 ſpring of the air, take notice of the experi- 
ments made with capillary tubes, and- endeavour 
to explain why water riſes therein far above its 
level; and the farther as the diameter of the ca- 
pillary tube is ſmaller, the opinions are very 


much divided hereon: Some will have this aſcent 


owing to the preſſure of the atmoſphere, being 


greater on the ſurrounding water, than within 


the tube; others account for it from the air in 
the tube, not being at liberty to move and act 
with all the force fs its ſpring. againſt the water 
riſing therein; others held, that it is occaſioned 
by the water's moiſtening the ipfide of the tube 
adhering. thereto, and being in ſome meaſure 
ſuſtained thereby; ſo that the lateral columns of 
the water, which. ſurrounds the tube, having 
more force, that is, relative weight, than the 
columns of water in the tube oblige them to aſ- 
cend.- — But in phyſical matters, it being 
experiment alone that 1 is to decide. I have been 
induced, on account of the great aumber of ce- 
lebrated authors, which have ſpoken hereof, to 
make ſeveral experiments on- this head, and the 
generality of them in conſort with M. Geoffroy. 
Iſt, We took. 3 capillary tubes, the largeſt 
whereof was of a line in diameter 3 the 2d, 5 


of a line, and the, ſmalleſt, 16. Theſe we 
plunged. in water, and to wet. them. the better, 


paſſed ſome of it quite through them; then put- 
ting chem in a vertical tuation, be water roſe 
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above its level in the iſt; 10 lines in the 2d; an 
inch f 2, and 2 inches £ in the ſmalleſt, _ 
Then taking the 3 tubes, we ſtopped one of 
their ends with a piece of wax, and faſtening 
them one after another to the ſcale of a very nice 
balance, letting the open end dip in a veſſel of 
water underneath, and having diſpoſed them thus, 
we put them in perfect equilibrium. The piece of 
wax at the upper orifice, was intended to prevent 
the water from entering them that way, and was 
removed when the tubes were balanced and laid in 
the ſcale with the tube, to prevent any alteration 
in the equilibrium; immediately whereupon the 
water roſe in the tubes, to the heights above ſpe- 
cified. Now I argued before the experiments, 
that if the water roſe in the tubes by an unequal 
preſſure of the air, the equilibrium would re- 
main the fame after as before; but if the aſ- 
cent were owing to the water's moiſtening and 
licking to the ſides of the tubes, the water thus 
adhering, muft be conſidered as a little weight 
ſuperadded to ' the tube, and ons. ogra: d the 
equilibrium would be deſtroyed. | 
The event was, that the water, as it roſe in the 
little tube, made no alteration in the equilibrium, 
but that the equilibrium was broke, as it roſe up 
the middle tube, and ſtill more fo in the large tube 
where the ſcale with the tube inviſibly defcended. 
= Hence it ſhould ſeem, after the reaſoning 
above-mentioned, that the cauſe why the water 
aſcended in the tubes, was its ſticking to their 
inſides, and that the queſtion was decided; but 
reflecting, that when one of the ends is cloſed 
with wax, the tube and the air within it, may be 
conceived' as one fingle body, whoſe bulk 1s 
lighter than that of the water, whoſe place it 
poſſeſſes, and conſequently muſt remain in the 
. ſame 
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fame equilibrium; but that the tube being after- 
wards unſtopped, and the air thus ſet at liberty to 


come forth, and the water to enter, we are hence- 
forth only to conſider the proper matter of the 


tube, whoſe bulk is heavier than an equal bulk 


of water; ſo that this cauſe alone — deſtroy 
the equilibrium, and therefore nothing can, be 
determined from theſe experiments, as to the 
real cauſe why water aſcends. in capillary tubes. 

Taking the largeſt tube, and immerging it firſt 
in ſpirit of wine, the liquor roſe therein about 3 
lines + above its level, and plunging it a ſecond 
time, it roſe 4 lines. Then immerging the 
ſame tube in common water, it roſe 5 lines 23 
and immerging it a ſecond time, 7 lines 43 the 
third time, it roſe 10 lines. Immergiog it it 
next in oil of turpentine, the liquor roſe 4 lines 
above its level; then immerging the ſame tube 
thus moiſtened with oil of turpentine, after firſt 
paſſing ſpirit of wine through it to cleanſe it in 
ſpirit of wine, that liquor did not riſe ſo high as 
the level of what was in the veſſel, the reaſon 
whereof was apparently owing to a little drop of 
the liquor adhering to the inſide of the tube. — 
The tube hereupon was immerged in oil of tartar 
per deliquium, which roſe upwards of 5 lines a- 
bove the level; and being immerged a ſecond 
time, it rofe 6 lines. —— It was immerged in 
ſpirit of nitre, which roſe 4 lines. Then in 
oil of olives, which roſe 5 lines, the tubes where- 
withal theſe experiments were made being 12 in- 
ches + long. 

Another was then taken of the ſame Hom 
9 inches + long, which being immerged in com- 
mon water, the fluid roſe, as in the former, about 
10 lines above its level; immerging it then in 
ſpirit of wine, it roſe 4 lines. — Whence it ap- 
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pears, that the different length of the tube makes 
no difference in the aſcent of the fluid 

Immerging this tube in mercury, it reſted be- 
low the level, and i immerging one of the ſmalleſt 
ſize, the mercury had no viſible riſmae. 
Immerging another tube, 13 inches long * nt 

a line in diameter, the ſpirit of wine roſe-therein 

about 12 lines. — Immerging it in common: wa- 
ter, it roſe 2 inches, g lines. 

Another tube, 5 inches long, ind of the 8 | 
diameter as the former, being immerged in ſpirit 
of wine, the liquor roſe like wiſe near 12 lines; 
and when unmergeds1 in common water, roſe 2 in- 
ches 3 lines 1. Ari little piece of a capillary 
tube being immerged in _ it rode to the ki 
thereof, and there ſtood. 5 

It appears from a eee that com- 
mon water always riſcs the higheſt, tho“ we ſee 
nothing deducible herefrom, which may give any 
light into the difficulty in queſtion; for as ſpirituous 
liquors are lighter than water, if their aſcent a- 
bove the level aroſe from the unequal preſſure of 
the air, thoſe liquors ſhould: riſe higher than wa- 
ter ; the contrary of which is found; add that as 

they are more ſubtile, they ſhould. moiſten the 

parietes of the tubes more readily, and conſe- 
quently adhere more plentifully, which would 
alſo occaſion them to riſe higher... 
- .3dly, L immerged a capillary kad in a veſſel 7 
of water, which roſe therein 3 or 4 inches above 
its level. In this ſtate I ſuſpended the capillary 
tube, and put the whole under the receiver of an 
air - pump; reaſoning thus, if it be the unequal 
preſſure of the air that occaſions the water to aſ- 
cend in this capillary tube, when the air is ex- 
hauſted from the receiver, the water muſt de- 


ſcend and return to a level With that around it 3 
| but 
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but if adheſion be the cauſe, no alteration muſt 
enſue. The event however proved contrary to 
this reaſoning ; for after the air was exhauſted, 
the water was ſo far from deſcending in the tube, 
that it roſe upwards of a line higher. The rea- 
ſon whereof may not be far to ſeek; for wa- 
ter being full of a multitude of particles of air, 
when its ſpring is no longer bent by the preſſure 
of the upper air, it muſt neceſſarily dilate, and 
augment the bulk of water. To be the better 
aſſured of this augmentation of bulk, I put the 
capillary tube in another tube, I an inch in dia- 
meter, which I had filled with water, and marked 
the height thereof with ink, then exhauſting the 
air, the water viſibly roſe above its mark ; 
whence it may be inferred, that there are particles 
enough of air in water to make. it ini of 
ſome condenſation, 

4thly, But the following expericnents derevigine 
the queſtion, and ſeem to leave beyond all doubt, 
that *tis by the near adheſion of fluids to the in- 
fides of tubes, that makes them riſe above their 
level; ſo that the other cauſes alledged by ſeve- 
ral authors have no ſhare therein. I run a drop 
of tallow into a capillary tube melting it to ſuch a 
degree, till the layer of tallow was extremely 
thin upon the inſide of the tube, for fear of ſtop- 
ping it up, then immerging it in water, the 
fluid only roſe in the ae to a level, with the « o- 

ther water around it. 80 
This ſingle experiment ity this the une- 
qual preſſure of the air is a fiction; for indeed 
how can ſuch inequality be conceived. when the 
aperture of the tube is ſo great with regard 
to pores, through which the air is able to inſi- 
nuate with a great deal of eaſe, and produce the 
ſame effects, as if it were at liberty, which is 
| SEN eaſily 
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eaſily proved; 1ft, from the experiment of the 
common barometer; one of whoſe ends has been 
ſtopped with a hog's bladder; for after making 


the vacuum as uſual, ſo that the preſſure of the 


adjacent air keeps the mercury ſuſpended 27 or 


28 inches high, if a little hole be made in the 
bladder, with the point of a needle, whoſe dia- 
meter is much ſmaller than that of a capillary 
tube, the air will immediately inſinuate into the 
tube, and make the mercury fall. 2dly, From 
what befel me one day in making experiments 
upon mercury, when the mercury continued fall- 


ing after the vacuum was made, and upon enquiry 


into the cauſe, I found a little crack in the tube 
made uſe of, paſting therefore two flips of parch- 
ment as exactly thereon as I could, I repeated the 
experiment, but the mereury ſtill. deſcended, 

tho“ ſomewhat flower indeed, a ſufficient proof 
of the extreme ſubtilty of air which can inſi- 


nuate into the ſmalleſt. apertures, A communi- 


cate its action thereby. 

What confirms the adheſion of water to the 
inſide of the tube is, that if we only run tallow 
into a part of the tube below the natural level of 
the water, the fluid in this caſe will riſe above 
its level; and if the tallow be only run on one 
fide of the tube, the water on that ſide will ſtand 
at its level, but will riſe on the other ſide above 
the level. In fine, if a drop of water be let fall 
along the outſide of the tube, this drop, upon ar- 
riving at the extremity thereof, inſtead of falling 
down, will enter within the tube, but if the tube be 
ſmeared with tallow, inſtead of entering it will 
fall directly down. — Tis evident therefore 
from the whole, that the cauſe of the water's aſ- 
cending above its level in capillary tubes is, that 
in wetting the parietes of the tube, it adheres to 
them, 
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them, and is partly ſuſtained thereby, by which 
means the other columns of the adjacent water 
having a greater degree of weight, or preſling 
more onjthe bottom of the veſſel, oblige. thoſe over 
the aperture of the tube to riſe above their pitch. 
| To conceive how the external columns of wa- 
ter ſhould, have more weight than thoſe imme- 

diately contiguous to the inſides of the tubes, we 
advance the following propoſitian, If a 
body reſt by one of its extremes on the inequa- 
lities of ſome other vertical body, whether by 
meer oppoſition, or by entering within ſuch in- 
equalities, and be ſuſtained by a power applied 
to the oppoſite part, the power will be to the 
weight, or to the effort it makes to deſcend, as 
the diſtance of the centre of weight of ſuch body 
from the point of ſupport, is to the diſtance of 
the power from the ſame point of ſupport. 

For ſuppoſe AB, a vertical ſurface, and ſup- 
poſe a body as ED, one of whoſe extremes reſts, 
or is ſuſtained on the point D of the ſame ſur- 
face, and having the point C for its centre of gra- 
vity, tis evident, that if a power ſuſtained it in 
the point F, it will not bear the whole weight 
thereof, ſince: we ſuppole it ſuſtained in D; but 
this power will have the ſame ratio to the effort 
the body FD makes to. deſcend, as. the diſtance 
DC has to the diſtance FD; for we may ſuppoſe 
this body as ſuſtained on the middle of a hori- 
zontal lever FD, by two powers applied in Fand 
D, now by the laws of equilibrium the power F 
is to the weight of the body FD, as CD is to 
FD; wherefore, Sc. ab ee 

Tis eaſy toapply this reaſoning to capillary tubes; 
for ſuppoſe the veſſel AB full of water, wherein the 
capillary tube CD is immerged, and ſuppoſe this 
* Plate V. Fig. 7. 550 
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water divided into columns, compoſed of globules 
of water, laid one over another as E, 'tis evi- 
dent, that when the water is entered this tube, all 
the particles in immediate contact with its pa- 
rietes, will be partly ſuſtained thereby; now by 
the laws of fluids, the water will ſtand at a level, 
provided nothing hinder it, by reaſon all its co- 
lumns are equally heavy, or preſs the bottom of 
the veſſel with equal force; but thoſe which touch 

the inſide of the tube are partly ſuſtained, and 
conſequently do not act on the bottom of the 
veſſel with all their force; ſo that the adja- 
cent columns muſt make them aſcend, and this 
till ſuch time as they make up in height, what 
they loſe of their weight by nonehons and thus 
reſtore the equilibrium. 

From this account, it appears, that fluids, con- 
tiguous to the outſides of tubes, ſhould likewiſe 
riſe to a conſiderable height, which is contrary to 
experience; but it muſt be noted, that in the in- 
fides of tubes, the particles of the fluids ſuſtain 
one another, and contribute to their mutual ele- 
vation, which does not obtain on the outſide; 
accordingly: we find that water will riſe a little, 
even in a very large tube. 

"Tis evident, that the Cnatier the ham of: a 
capillary tube is, the higher muſt the water riſe 
therein; for the force of adheſion is meaſured by 
the internal ſurface of the tube, and the reſiſtance 
is meaſured by the weight of the columns of wa- 
ter contained therein; but columns of the ſame 
height are in a duplicate ratio of the diameter 
of the tube; whereas the ſurfaces are only in the 
ſimple ratio of thoſe diameters, conſequently the 
ſurface of a large tube bears a leſs proportion to 
the quantity of water it contains, than the ſur- 


face of a {mall one does to its contents of water, 
da 
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conſequently the force of adheſion is leſs in the 
large than the ſmall one; wherefore, Sc. 
Tis evident likewiſe, that in tubes 8 | 
unequally, inclined, the water muſt always riſe to 
the ſame height, notwithſtanding. its being in 
greater quantity than when are they vertical; for 
in inelined tubes, the momentum of the preſſure 
of the water is not nn by the whole length 
of the tube, or by the abſolute weight of the 
whole column of water in the tube, but by its 


vertical height, fince it will only be impelled by 


the weight of the column of eee, water 
that preſſes freely. cf 
1 ſhall here fabjoit dme other expetinietts 
on the ſame ſubject, which tend to confirm this 
reaſoning. —— Suppoſe a capillary tube AB, 
whoſe inſide is very dry, applying only the end 
B to the ſurface of a ſtagnant Water, it will Ru 
to C; but if the tube be firſt wetted by pa 
water thro' it, it- will riſe higher to D; — if 
the tube be plunged- inthe water, it will rife 


{ti} higher as to E; if now the tube be taken 


out of the Water, that within it will gradually de- 
ſcend, and a little drop will be formed in B, 
which is the caſe when the height BE is very 
great, for otherwiſe the water will remain ſuſ- 
pended, and not iſſue out; if now the water in 
B be made to touch a drop of water placed on a 
plane, the water in the tube will be found to 
deſcend from E to D, which is the place where 
it would have ſtood, if only the end B had been 
made to touch the ſurface of the water. On the 
contrary, if the water had only roſe W 8 and 
the end B had been made to touch the ſame drop 
of water on the Plain, che water would have roſe 
to D. | 

* Fig. 8. | 

Fig The 
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The cauſe of all theſe effects depends on the 
Fea laws of equilibrium ; for when the drop in 
B touches another, it unites thereto by imme- 
diate contact, and in this caſe, if the water be in 
E, now raiſed oo high, ic muſt fink, ſince 
the mult come to an equilibrium; and if 
2 n as in C, it muſt riſe for che ſame 


we e are now to explain, why ſome bodies are 
| nile to wet than others; why different fluids 
are fitted to wet different bodies; and, laſtly, 
why certain fluids mixed together, while others 
will not mix, but always ſeparate from each 


other. 


In order to this, 1 lay it down as a certain 
incipal ed in my opinion beyond all pof- 
Toi of ee by "father Mall:bronch 
Bernoulli, iſt, That the coheſion and 
hardneſs of bodies ariſes only from the compref- 
ſion of a ſurrounding fluid; for without admitting 
a kind of gluten in the parts of homogeneous 
bodies, a name no more intelligible, no fitter to 
explain the union of certain bodies than of ſym- 
pathy, pretending to unite the particles to each 
other, true philplophy: will allow no other force 
nor action in bodies, but what ariſes from their 
motion. ' 24ly, That this cohiefion or hardneſs is 
ſo much the! greater, as che particles of ſuch bo- 
dies touch in more ſurface, and leave leſs fluid 
between chem, to reſiſt the action of that with- 
out them; fo that if the reſiſtance be equal to 
this external action or compreſſion, the particles 
will not cohere at all; or if the internal fluid re- 
ſiſt more than the exrertialt one, the particles will 
fly aſunder; but if the external one act with moſt 
force, the ſame particles will unite, and this in 


a greater degree, as their ſurfaces are ſmoother 
| . In 
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in the ſeveral parts, where they join; ſo that if 
— be ſo ſmogth, 38 to fic be each 
other,  withaur, auß any -interſtices betwee 
them, and conſsquentfy any paffage for the 
diene fluid, they will, be compreſſed by the 
whole force of. this fluid 3. and herein confi the 
greateſt: hardneſs, of b dies. After this manner, 
we may Account for the union of two ſmooth 
ie, as 2 pieces of glaſs, 2 poliſhed marbles, 
Sc. + the union of 2 hollow ; hemiſpheres of 


ing diſ-united, that ſeveral horles will be er 
quired to ſeparate them. 

The application of this to flyids, which will 
wet ſome bodies and not others, g eaſy; for 
when the particles of a fluid have their texture or 
conſtitution of their little ſurface, 1 aß that 
Wag may 32 moſt immediately, £9 th 18 

bodies, are gontiguous withal, and leave 
the. leaſt fluid between them and the ſurface of 
ſuch body, they will, in this caſe, adhere, and 
be, as it were, faſtened and kept together by 
the preſſure of the ſurrounding Huid; and 'tis 
for this reaſon, that the drops of water ſuſtained 


upon the leaves of trees, ome whereof are ex- 


tremely ſmooth, do not fall. And from the 
ſame principal We may explain, why the parti- 
cles of any fluid unite, and thoſe of a different 
fluid keep aſunder 3 for the particles of one and 
the ſame fluid being all homogeneous, that is, hav- 
ing their ſurfaces nearly ſimilar to each other, 
when they chance to meet they unite as cloſe 
as poſlible, leaving very little of the above -· men- 
tioned fluid between them, to reſiſt the action of 
the external one. On the contrary, the particles 


of different liquors being heterogeneous, that is, 


= II. Ne. 21, Us. having 


braſs, from whence: the air has been exhauſted, | 
which will make ſuch an effort againſt their be- 


Lo. co. 
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having different figures, muſt of conſequence leave à 


large quantity of the fluid between them, to prevent 
their joining. Hence, after mixing oil and wa- 
ter, by beating them together a conſiderable 
time, as the particles of fluids have each of them 
their motion in all poſſible directions, ſeparately 
from the reft, when a particle of oil happens to 
meet a particle of water, they cannot join cloſe 
enough to cohere, by reaſon of their figure, and 
the arrangement of their particles, which makes 
them to ſlip « over one another, inſtead of cloſing ; 
but when à particle of oil meets another particle 
of oil, their ſurfaces being ſimilar, they approach 


as near as poſſible, and thus unite by reaſon of 


the little reſiſtance made from * rr the 
action of the fluid without. - 

Let it not be aHledged, that this account tends 7 
to deſtroy the fluidity. of liquors ; for tho* a par- 
ticle adhere cloſe enough to another to be raiſed, 
or ſuſtained: therewith, on account of the-ſmall- 
neſs of its weight, yet it does not adhere ſtrongly 
enough to reſiſt the impulſe of any other particle 
ſtriking againſt it, or even the action of the ſub- 
til fluid, which may inſinuate between them; by 
purſuing this reaſoning, we may be able to ac- 
count for the following very curious experiment. 
—— Wine and oil being mixed together as inti- 
mately as poſfible, if we would ſeparate them a- 
gain, we are only to take two ſlips of whited 
brown Paper, uſed for filturation withal, and dip 
them. ſeparately, the one in wine, and the other 
in oil, then immerging one end of each in the 

mixed liquor, and letting the other hang over 
the edge of the veſſel; we ſhall find the oil drawn 


off by the paper, which had been moiſtened there- 


with, and the wine by the other. Now the rea- 
ſon is evident, for a particle of wine when it 
1 * ſtrikes 
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ſtrikes againſt a particle of oil, being unable by 
reaſon of its figure, to come cloſe enough to ex- 
pel the ſubtil fluid between them, inſtead of u- 
niting thereto, is neceſſarily. repelled whereas a 

particle of oil. on the contrary, meeting a particle 
of wine, approaches thereto cloſely enough to 
expel the fluid, upon which the ſurrounding fluid 
compreſſing them without reſiſtance, _ remain 
united together, and ariſe as uſual. 
When a greater number of fluids: is emixed- to 
gether, their ſeparation . is not effected with = 
much exactneſs; but it appears by the e 
ment, that water diſengages itſelf the moſt Wally 
from che other liquors it is mixed withal, which 
may ſerve to account for thegreat facility where with 
urine ſeparates from the blood, in paſſing thro* the 
glands of the kidneys, as we ſhall ſhew hereafter. 
The ſame principle might likewiſe perhaps 
ok. to explain the different ſecretions made in 
the body, that is, how. the different particles 
whereof the blood conſiſts, are ſeparated through 
the glands of the reſpective viſcera, deſtin'd for 
this office; for all the other ſolutions hereof la- 
bour under great difficulties: there are two, a- 


mong many, which have the moſt air of proba- 


bility. Ihe firſt is, that all the 9 of 
blood are homogeneeus, but that the pores of 
different glands being different, theſe ſerve as ſo 
many moulds, to give that figure to the parti- 
cles received within them neceſſary to. conſtitute 
the liquor required. Now *cis hard to conceive 


how the chyle, which muſt conſiſt of particles of 


all the different kinds of foods ſhould be ſo 


changed, as that ſuch different particles ſhould all 


become homogeneous in the blood; beſides how 
ſhall we conceive theſe moulds to act —__ li- 


8 quors which {il} remain fluid ? 
* LY 2 The 
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The ſecond account ſuppoſes particles of mat- 
ter in the blood of all kinds of figures, but that 
the pores of the glands being likewiſe differently 
figured, anſwerably thereto, let only ſuch parti- 
cles paſs, as are 3 to them; that is, if a 
Pore be priſmatical, or pyramidal; it will only 
admit ſuch particles as are of thoſe figures. 
This opinion would carry the more probability, 
if the particles of blood were of equal bigneſs ; 
but as ſome of them are certainly bigger than o- 
thers, we do not fee why a cubic particle, for in- 
france, which is ſmaller than a priſmatic pore, 
ſhould not paſs thro? the ſame, and ſo of others; 
but if the glands be ſuppoſed to have been moif- 
tened, from the firſt formation of the body, with 
the proper liquor, which they are afterwards to 
ſecrete (as may be ſuppoſed conſiſtantly enough 
with the modern ſyſtem = eheration, which is, 
that all organized bod! ormed at the time 
of the creation, and lodged one in another, to 
be enlarged and unfolded in-proceſs of time) it 
will be eaſy to explain, upon the principle al- 
ready laid ons; how the heterogeneous particles 
of the blood ſhould ſeparate from each other, 
and compoſe the ſeveral juices wherewith we find 
the receptacles of the body filled; for a particle 
of bile, for inſtance, ſtriking againſt a particle, 
which is to compoſe ſome other humour, will not 
adhere thereto, by reaſon of the different texture 
of rheir ſurface ; but, for the contrary reaſon, will 
unite to another particle of bite, and both of them 
go together, to the common receptacle of the bile. 
After the ſame manner may we account for the 
nutrition and growth of different plants in the 
ſame ſoil, on a ſuppoſition, that there are par- 
ticles of all figures in ſuch ſoil; ſome of them 
fit for the nutriment of one plant, and ſome 


| of another, | | XIX. 
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XIX. A continuation of the obſervations on 


. the height of tbe JOY in the baro- 
meters, by M. Amontons Mel 


Following my firſt views, 1 mean pong 
chat the pores in ſome tubes are more open than 
in others, and that admitting a paſſage to more 

parts of air, it is refuſed to none but the 
chickeſt, which by their weight ſupport the re- 
maining quickſilver in the tube; I robk a mean 
barrel of a gun, of 34 inches ; in length, I had 
the breech of it ſoldered, which is properly ſeal- 
ing it hermetically- When ir was cold, 1 filled 
the barrel quite full with quickfilver,: of which 
there entered 53 ounces . I obſerved; that it 
held it exactly, not letting any out at any part; 
after which I prepared to perform the inverſion; 
but this tube not being tranſparent, the difficulty 
was to know at what height the quiekſilver would 
ſtop. I at firſt thought to have weighed that 
which ſhould remain in the tube after the inver- 
fion, that comparing it after warde by the weight 
of quickſilver, which quite filled this barrel, I 
might judge of that height which I ſought. But 
this not only ſeemed to me troubleſome to exe- 
cute, but I alſo, for many reafons, thought it 
not very certain. For, iſt. I was not ſure that 
this barrel was exactly of the fame ſize from one 
end to another: on the contrary, there was ſome 
reaſon to believe it was not; therefore nothing 
preciſe could be gained this way. 2dly, Stop- 
ping the open end with a finger, in order to 
hinder the quickfilver in the cup from commu- 
nicating with that in the tube, it was in a man- 
ner impoſſible, but that the n muſt 


* Sept. 2. 1708; 


then 
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then be in ſuch balancings, as might give greater 
or leſs heights than what are true. After having 
conſidered all this, I ſucceeded: in the plowing 
manner. 

I cauſed the wooden veſſel ABCDE * to be 
turned, the cavity of which was in the figure of 
a rectangular cone inverted, and the outſide was 
a cylinder. 
Then having taken the quickſilver out of the 
barrel, I laid the open end of it in the bottom 
of the wooden cone, and holding it ſloping as 
much as poſſible, I poured a little quickſilver all 
round it, to ſee at what height I ſhould make the 
the hole FG, which might — to diſcharge the 
quickſilver of the veſſel ABC, and leave only 
therein always exactly a ſufficient quantity to hin- 
der the external air from enjering at the. weren 
of the barrel. 

After having therefore bored the hole F 1 
little loping towards E, I ſtopped it with * 
wooden ſtopper, which I could take out and Put 
in as I pleaſed; then I filled my iron tube quite 
full of quickſilver, thruſting into it an iron rod, 
which I turned_about every way, long enough 
to expel all the little bubbles of air, which might 
remain adhered to the inward walls of this tube. 

Having then poured into the veſſel. ABC a 
quantity of quickſilver, ſufficient for the open 
end of the tube to dip therein, I put this veſ- 
ſel into a larger, in order to receive that which 
might run over by the diſcharge FG during the 
experiment. 

Alter having dipped the open end of the tube 
full of quickſilver into that of the veſſel, inſtead 
of railing it perpendicularly, as is uſually done, 
J held it very ſloping, ſo that in all appearance: 


Plae V. Fig. 9. 
| bhe 
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the vacuum muſt” not de made in the ae 
rt. 
Per he whole being: in this ſtate, I chad the 
hole G to let out all the ſuperfluous quickſilver, 
which came out immediately; after which I, by 
degrees, ſet the tube upright, obſerving exactly 
the time when I ſaw the quickſilver run again, 
through the hole G; for that was to ſhow me the 
int where the vacuum was to be begun, which 
having ſeveral times carefully executed, holding 
a rule graduated by inches perpendicular to the 
ſide of the tube, 1 always found the perpendi- 
cular height of the quickſilver above F, at 23 in- 
ches, 4 lines, though it was then in other glaſs 
tubes at 27 inches, 8 lines. | 
I then left this tube — but during 
che firſt five hours there came out about 13 ounces 
2 weight of quickſilver. In the ſix hours follow - 
ing, there came out 6 ounces 4 more; and 10 ounces 
in twelve other hours; and, laſtly, 8 ounces 
in eight hours more: after which, having quite 
ren the tube, I found ſtill therein 4 ounces 
; ſo that all the quickſilver which remained in 
= tube, after the inverſion, was 43 ounces, 
which was to the 52 2, which filled the tube near 
the ratio of the 27 inches, 8 lines, which the 
glaſs tube had given, to 34 inches; length of 
the iron tube: which would have made me 1ma- 
gine, if J had regard only to the weight of quick- 
ſilver, that the vacuum was made of the ſame 
height in the iron as in the glaſs tube. But it is 
to be obſerved, that the iron tube during the eva- 
cuation, was o floping, that the quickſilver mutt 
ſtand therein about 6 lines higher, than if it had 
been perpendicular, and that alſo the ſize of the 


iron tube in all appearance leſſened near the top; 
which 
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which I had obſerved only by my eye, and by 
putting my finger into it before it was ſoldered. - 
No though theſe evacuations ſhow, that this 
tube lets in the air; yet there are many things 
worth obſervation in chis experiment. For firſt, 
the difference of the 4 inches, 4 lines, which was 
at firſt found between the heights of the quick- 
filver, contained at the fame time in the iron and 


in the glaſs tube, cannot be imputed to the hole, 


through which the air muſt have time to inſinuate 
itſelf into the tube; for, according to the obſer- 
vation of the continuance of theſe evacuations, it 
would havetaken near two hours to let in all the 
air neceſſary. to produce this difference, whereas 
it was inſtantly found. 1 N 
Secondly, This experiment ſhews alſo, that 
the parts of quickſilver can by no means paſs 
through ſuch apertures, as the groſſer parts of air 
paſs through, when they are both equally loaded. 
Yet it is known, that quickſilver, when loaded, 
paſſes through very narrow paſſages, and the 
Nowneſs with which the air penetrated into the 


iron tube, makes me conjecture, that the paſ- 


{age through which it paſſed, muſt have been a 
very little one. In the time of the evacuations, 
my thermometers were at 55 inches, 9 lines. 

To conclude; it does not appear, that a rea- 
ſon can be eaſily given for this great difference in 
the heights of the quickſilver, otherwiſe than by 
ſuppoſing with mean inequality in the ſize of 
the parts of air which compoſe the atmoſphere, 
and that the pores are greater in iron than in 
glaſs. Yer, as it is not known, whether the 
ſame thing would happen in other tubes of iron, 
I dare not conclude any thing thereupon, and look 
on this only as à preliminary experiment, which 
precedes thoſe which are to confirm or _—_— 
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for, in ſhort, perhaps the ruſt, which is conſi- 
derable in the inſide of this tube, retains many 


particles of air, which hinder the vacuum in this 
tube, from being made ſo perfect as in thoſe of 
glaſs; which is yet what I can hardly believe, 
conſidering the care I took to get it out.; and T 


cannot imagine, that a ſufficient quantity ſhould 
remain to produce ſuch a conſiderable difference, 
independant of the pores of the metal. 


I have ſaid, in my laſt memoir, that ſpirit of 
wine perhaps only occaſioned a leſs height in 


tubes which had been waſhed with it, becauſe it 
made them cleaner, and hindered the droſs of the 


quickſilver from fixing to them. 

On this occaſion, it would not be from the 
purpoſe for me to relate ſome experiments there- 
upon, which have ſhewn me, that the cleaneſt 
quickſilver, which has been long ſhaken in a 
very clean glaſs, ſullies and obſcures it very con- 
ſiderably. For having often carried in my pocket 
little bottles of quickſilver, ſome of which were 


even ſealed hermetically, having carried them 


for a year or longer, I always found the bottle not 
only very dirty, but the quickſilver partly reduced 


to a black duſt, like a pounded coal, as the come 


pany may have obſerved in that which I have 
long made uſe of, in form of one of thoſe levels, 
called ball levels, in which the oppoſite ſides are 
ſeldom parallel; though it is neceſſary to make 
the uſe of it certain, which is not ſo in this 
caſe. 

But to return to our ſubject, it is therefore very 
poſſible, that the matter which paſſes through the 
pores of the glaſs, which has hitherto been thought 


to be only that of light, finds more or Jeſs hinderance 


to its paſſage, according as the entrance of theſepores 
is more or leſs entangled with a foreign matter, 


Vol. I. 92. Xx ſuch 
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ſuch as may be the droſs and leaden part of the 
quickſilver, or of ſome other matter floating in 
the air, capable of producing ſuch an effect; as 
it would happen to a fine. ſieve, expoſed. for 
ſome time to the ſmoak : for the ſoot which would 
cleave to it, might ſtop the holes; fo that What 
before paſſed eaſily through it, could no longer 
paſs at all, or with dae z and as by waſhing 
this ſieve, it might be recovered to its firft ſtate. 
In like manner alſo, ſpirit of wine, or other li- 
quors, may take off that kind of foot which hin- 
ders that paſſage to the little parts of air, which 
the greatneſs of the pores of the glaſs would 127 
_ otherwiſe allow them. 


XX. New reflections on the rules for the 
Condenſation f the air, by M. Caſſini the 


fon T7. : 


The perpendicular height of Mozni@Or above 
the level of the ſea, was meaſured to be 1040 
toiſes, by the obſervations which we made on it, 
to determine the triangles of the meridian. The 
height of the quickſilver was there obſerved, b 
F. Sebaſtien, 22 inches, 2 lines, June 8. It was 
then at Paris, in the tower of the hall of the ob- 
ſervatory, 22 inches, 9 lines 4. There was a 
difference therefore of 5 inches, 7 lines 2, to 
which, if we add 4 lines for the difference, which 
agrees with the height of the obſervatory above 
the level of the ſea, we ſha]l have for 1040 toiſes 
height of Mount d'Or above this level, 5 inches, 

11 lines + falling of the quickſilver, which is in 
the proportion of 14 toiſes, 3 feet, and ſome 
inches for each line, one with another. Accord- 


* Sepr. 2, 1705. 
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ng to the table, which I have drawn up, ac- 
cording to M. Mariotte's rules, allowing with 
him for the firſt line of quickfilver, which an- 
ſwers to the level of the ſea, 10 toiſes, 3 feet, we 
have for the line which anſwers to. 6 inches dimi- 
nution of quickſilver, which is nearly that which 
is found upon Maunt d'Or, 13 toiſes, 2 feet, 2 
inches, 2 lines leſs, than what is found for each 
line of quickſilver, even though we ſhould ſup- 
pole no augmendation en by the dilatation of 

an, 7 

Continuing to compare the table, drawn by 
the rules with the experiments, we fee that at 6 
inches diminution of quickſilver, the height of the 
air above the ſurface of the ſea, ſhould be 832 toiſes 
inſtead of 1040, as has been found by obſeryation, 
and that at the height of 1044. roiſes above the level 
of the ſea, which is nearly that of Mount d'Or, there 
ought to have been found a diminution of 7 in- 
ches, 2 lines of quickſilver; that is, above 14 lines 
more than has been found by F. Sebaſtien's expe- 

riment, compared with that which was made at 
the ſame time at the obſervatory. 

This difference is ſo conſiderable, that it can- 
not be aſcribed to any error that could have been 
made in meaſuring the height of the mountains, 
nor to the different temperature of the air, which 
could have made a different variation in the 
height of the quickſilver at Paris; and at Mount 
d'Or we have found, that the variations in the 
height of the quick ſilvrr uſually happened at the 

fame time; 1 if there were ſome differences, 
they never were near ſo conſiderable. ' 

The obſervation, which F. Sebaſtien made at 
Clermont, gives us room to examine with more 
exactneſs the experiment, Which M. Perier made 


* dee above, pag. 251. . 
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on the Puy de Domme; and which M. Mariotte 
makes uſe of for the confirmation of his rules. June 
10, 1705, F. Sebaſtien obſerved near the Minims, 


which is the very place where M. Perier made his 


experiments, the height of the quickſilver to be 26 
inches, 6 lines. By the obſervations made at Pa- 


ris before and after, it was 27 inches, 10 lines. 


The difference is 1 inch, 4 lines, which agrees | 


with the height of Clermont above the obſerva- 


tory; to which if we add 4 lines, for the height 


of the obſervatory above the level of the ſea, we 
have 1 inch, 8 lines, for the height of Clermont 
above the level of the ſea. If we add to this dif- 
ference 3 inches, 1 line 2, which is that which 


M. Perier found between the Minims of Cler- 
mont, and the top of the Puy de Domme, we 


ſhall have for 812 toiſes, the perpendicular height 


of the Puy de Domme, above the level of the ſea, 


determined by our obſervations, a diminution of 


quickſilver of 4 inches, 9 lines 4. According to 
M. Mariotte's rules, the height of this moun- 

tain ought to be but 663 toiſes; and at the 
height of 812 toiſes, we ought to have found 5 
inches, 9 lines diminution of quickſilver ; that 
is, 11 lines + more than we have found by the 
experiments. We ſhall find a ſtill greater dif- 
ference, if in the room of our obſervations, we uſe 
thoſe which M. de la Hire has made at the ob- 
ſervatory, which make the height of the quick- 
ſilver above a line lower than what we have ob- 
ſerved. Here are ſeveral obſervations, made by 
various perſons at different times, which all 
vary from the rules which M. Mariotte has eſta- 
b iſhed for the condenſation of the air; we ſee allo 
that his rules cannot anſwer exactly to experi- 
ments, whereas, according to the remarks which 
M. Maraldi read lately to the academy, there 


* 
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is but one ſingle obſervation, which varies about 
4 Hoes from the- rule, which he has laid un. 


X XI. As experiment on the quanti ty of heut 


reflected to us by the moon, by M. de la 
Hire jun. 1 nnn 55 Mr. Cham- 


bers. 


Tis notorious that 1 perſons attribute va- 
rious qualities to the moon, without any reaſon 
for the ſame founded on experiments. I ſhall not 
here enter . upon 'a detail of thoſe qualities, as 
having obſerved, that moſt of thoſe who give 
into the practice, differ in their ſentiments, that 

which it ſhould ſeem to have the moſt title to is 
heat, ſince its light is only that of the ſun re- 
flected, which every body will allow muſt occa- 
Gon heat: however, as no experiments, that I 
know of, have been made, either to ſupport or 
over-turn the reaſon upon which this quality is 
given it, I made the following one, with all the 
accuracy I was capable of. 

In the month of OZober, 1705, the moon be- 
ing in the meridian on the day of her oppoſition, 
and the ſky very clear, I expoſed the burning 
concave, of 35 inches diameter, kept in the ob- 
ſervatory, to her body, and about the focus placed 
the ball of an air thermometer of M. Amontons's, 
which is the moſt accurate of any we have 
known. The whole being ſo diſpoſed, as that 
the ball, which is 2 inches in diameter, received 
all the rays gathered into the focus upon its whole 
ſurface; hereupoa examining the height of the 
mercury in the tube, after it had ſtood ſome 
time, I found it nothing different from what 1 it was 


* Nov. 28, 1705. i 
| before 
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before, notwithſtanding that the rays were collec- 
ted into a ſpace 306 times leſs than they Weg 
poſſeſs, and conſequently ſhould have increaſe 
the apparent heat of the moon 306 times. 

Now, if ſuch an experiment as this, where the 
rays of the moon are not crowded into the 306th 
part of their uſual room, but made to croſs and 
interſect each other, which muſt conſiderably in- 
creaſe their effect, as is found by expoſing the 
fame concave to the ſun, give us no figns of heat, 
we may conclude it incapable of making any 


inn 24, upon us. 


1 A B L E 


O F THE 


PAPERS contained i in the ABRIDGMENT 
of the HIsToRY and Mtmoirs of the 
Ro VAL ACADEMY - of SCIENCES at 
PARIS, for the Year Mopccvi. 


In the HISTO RY! 


* N an irregularity of ſome barometer. 

II. On the declination of the needle. 

III. W. by @ glaſs veſſel filled with water, or quick- 

filver, breaks before the fire in winter, but 
not if it is filled with ſpirit of wine. 

IV. Of ſome dogs almoſt ſtarved to death. 

V. Of a man continuing fifteen days alive under 
the ground. 

VI. Of an un ſtone brought from Ger- 

man 

VII. Of £4 aceidental mixture of drugs, which 

Produced a ſmell of mus. 

VIII. Of the formica-vulpes. 

IX. On the cryſtalline humour of a fervent's eye. 

X. Of a worm, which ſeems to have 10 Beads. 

XI. Of an inſect fiſh. 

XII. Of ſome extraneous foſſils, found in Germany. 

XIII. Of an egg within an egg. 

XIV. Of the ſtomach of a dog found in the thorax. 

XV. Some inventions of M. Deleſme. 


In the MEMOIRS. 


I. Obſervations on the quantity of rain-water, 
_ which fell at the en during the 
1 . year 


246 AI ee. 
year 1705, and on the height of the ther- 
mometer and barometer. . 

II. Obſervations on the rain and wind, made in 
the year 1705, at the caſtle of Pontbriand, 
ſituated two leagues from St. Malo, in Bre- | 
tagne. 8 

III. Other obſervations on the rain, hh fell 
during the year 1705, at Lyons, communi- 
cated to M. Caſſini by F. Fulchiron, a jeſuit. 

IV. Obſervations on the barometer and thermo- 

meter, made at different places, during the 
year 1705, by M. Maraldi. | 

V. Remarks on the bivalve ſhells, and firſt con- 
cerning muſcles, by M. Poupart. 

VI. An extract of the obſervations made in De- 
cember, 1705, by M. Bianchini, on ſome 
fires which are ſeen upon one of the Apennine 
mountains, by M. Caſſini the ſon. 

VII. A diſſertation on the barometers and ther- 

mometers, by M. de la Hire the ſon. 


AN 


AB] R I D 6 NM E N * 


0 75 ir | H E 36's | 
Paten tung Discovxkixs . Ho | 


$ERVATIONS in the, HisTory of the 
| RoyarL AcaDemy of SCIENCES at Paris, 


for "the. N FOR » 


* * 14 
3 IE 4#F 3 1 


* 


„ e 
. 4 . ; *F# 
4 4 $.& + 2 4 E 


1. @ an 1 bs of ſomes barometers 3 
Frunfiates by Mr. Chambers. 


NO many ſeveral opinions — fd in the 
academy, touching the phænomenon of the 
chancellor's barometer, the concluſion was, that 
new experiments ſhould be made. M. Maraldi 
accordingly had made ſeveral; and they all 
ſeemed to confirm the ſentiment of M. Homberg, 
who apprehended that the barometer above - men- 
 Goned ood lower than the reſt, by reaſon, . after 
filling it with mercury, it had been waſked in 
ſpirit of wine, ſome particles of this remaining 
in the pores of the glaſs, might, when the vacu- 
um was made, become extremely rarefied, and 
thus depreſs the mercury, either of themſelves, 
or by means of the air contained in them, and dif 
engaged by their rare faction. 

The reſult of M. Marald? 8. experiments is as 
follows. After waſhing the inſide of a tube 
with ſpirit of wine, and wiping it ſeveral times 
with different pieces of linnen, the mercury uſu- 
ally ſtands at a leſs height than before; and in 
different experiments, the 1 of heights 
varies from £ an inch to an inch = | 


Vor. II. No. 21. TFT” "= 
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If the tube be filled immediately after waſhing 
it, the mercury will ſtand lower than if the wm 
had been filled ſome hours later. 

If a tube have been waſhed with ſpirit of wine, 
the mercury will ſtand lower in it, than if the 
ſame tube had been waſhed with brandy ; and if 
it have been waſhed in brandy, the mercury will 
ſtand lower, than if it had been waſhed in water. 

If the tubes waſhed with theſe ſeveral liquors 
be afterwards well wiped, and dried, the mercury 
will ſtand at the ſame height as before they were 
waſhed, 

A tube waſhed with ſpirit of wine, will be 
ſufficiently dried by ſtanding ſeveral days 3 in the 
air, provided it be not moiſt. 

Tho? the outſide of a tube be waſhed, hg 
rubbed ever ſo much with ſpirit of wine, the 
mercury will maintain its uſual height. 18 

In a barometer, which had two cracks at its 
upper end, the mercury did not fink for two 
months; 5 chat is, it only ſunk as in. other barome- 

AY: 15 ü GI e 
pol. wiakileg barometers with ſeveral diffe- 
rent tubes, none of which appeared moiſt, the 
mercury ſtood at different heights; the great · 
eſt difference being 5 of an inch; but upon dry. 
ing the tubes wherein it was loweſt, it roſe to the 
ſame height as in the reſt, 

From all this, it is eaſy to Conia what care 
and precaution is to be taken in making, a good 
barometer. As to the theory, all that can be 


alledged is, either that the little drops of the 
fluid, wherewith the inſide of the tube had been 
moiſtened, became extremely rarefied in the va- 
cuum, ſo as to depreſs the mercury, or that the 


air incloſed 1 in ſuch fluid, Milngaging itſelf there- 
from 
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from by this rarefaction, were the cauſe of de- 
preſſing the ſame. 

The firſt opinion is the Jeaſt Poet by r. rea- 
ſon if the ſpirit of wine ſunk the mercury by its 
own means, it would fink it leſs than, brandy, as 
being lighter than brandy ; and brandy, 8 Le 
lighter than water, would likewiſe ſink it le 
than water, which is contrary to experience. It 
would follow therefore, that, agrecably to the 
ſecond opinion, there is either more air incloſed 
in ſpirit of wine, than in brandy; or that it 
diſengages itſelf more readily from the former 
than the latter; and the ſame will hold in the 

compariſon of brandy with water. : 

But the great difficulty is ſtarted by M. Amon- 
tons, {till remains; and till this be removed, 
the hypotheſis hitherto explained, how plauſible 
ſoever, will only be an en 


II On the dechnation of the needle . tran- 
ſated 2 Mr. Chambers. | 


That cable ſyſtem of Dr. Halley concerning 
the variation of the load-ſtone, which has been 


laid down in the hiſtory of 1701 *, and verified 


by the academy, in the hiſtory of 1705, is 
now further confirmed by M. Deliſie, who, hav- 
ing an exact journal of a voyage to Guinea and 
America, made by M. de Marchais in the year 
1704, 1705, and 1706, has been at the pains 
of comparing all the obſervations relating to the 
variation, with Dr. Halley's chartz that chart 
having been made for the year 1700, the decli- 
nations are not to be found the ſame in the ſuc- 
ceeding years, as laid down by him, but different 


a little therefrom ; 3 and this more or leſs according | 


Vol. Page 245 of this abridgment. 
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to the length of time, which diverſity, provided 


it agree with Dr. Halls 8 ſyſtem, is a full can- 


firmation thereof. 


Now this is what M. 4 Liſe has: i EV 
curve line of no variation, drawn by Dr. Halley 


round the globe of earth, only differs from that 
produced by M. Marchats's journal, by its bei 


about half a degree more to the welt ward my 5 
accordingly it had always been expected to Gnd 4 


motion in this line. 


From this term, the declinations, nd by 
M. Marchais do all increaſe towards the eaſt, and 


diminiſh towards the weſt, with regard to thoſe in 
Dr. Halley's chart; and the greateſt difference, 


- which indeed only occurs once or twice, amounts 
but to about 2.— in 4 or 5 years. This is a new 
inſtance of what had been obſerved, before, viz. 


That the declination does not vary equally ane 
uniformly: 1 in all woke of he earth, 


1 II. by a glaſs veſſel filled wich water, or 


quit ghilver, breaks before the fire in winter, 


but not if it is files with ſpirit of WINE. 


M. Homberg ſays, that a glaſs veſſel put wi 


the fire in winter breaks if filled with water, and 
more eaſily if filled with quickſilver; but not at 


all if filled with ſpirit of wine. The reaſon of 


which he imagines is, that the matter of light 
paſſing with difficulty*through water or quick- 
ſilver, and conſequently partly ſtopped by this 
obſtacle, gathers into the pores of the glaſs in too 


great a quantity, where the fire continually drives 


it, and dilating theſe pores too much, forces the 


ſpring of the glaſs, and thereby breaks it ; ; where-. 


as had it met with ſpirit of wine in the ſame veſ- 


ſel, which is more homogeneous to it, and which 


it 


* 


5 


4 


r 
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it eaſily penetrates, it would not have. had occa- 
fion to exerciſe this violenee. The experiment 


muſt be made in winter, becauſe the veſſels which 
2 ſs from a cold air to great heat, are more 

poſed to break ; but the fire muſt not be ſo 
28 or they ſo near it, as to break on this ac- 
count alone. M. Hamberg, much in the ſame 
manner explains, why an empty veſſel, unſtop- 
ped, being ſuddenly wa reed. before the fire, 
commonly breaks if it is thick ; but not if it is 


thin. The thickneſs makes the matter of light 


dilate, the pores of the furface towards the fire, 

much more than the inward ſurface; and from 

_ inequality of W OY, all the reſt evidently 
lows. | TY 


IV. 07 FR ap ain Parved t to 1 


A Daniſh bitch, ready to whelp, having been 
forgor, and ſhut up in a chamber of a country- 


| houſe at the family's returning to Paris, was, 
at the end of 41 days, found alive, lying on a 


bed, but could not ſtand, and without any ſigns 
of madneſs. No remains of its puppies, or ex- 
crements, were to be ſeen, ſhe muſt have fed on 


thoſe, and poſſibly on her milk alſo, and even on 
part of the dimity of a quilt, which ſhe had torn, 
and of the wool in it, which ſhe had tumbled 


about. Food was given her, and ſhe began to 
recover from her extreme weakneſs, when M. 


Abbé Galois related this hiſtory, 


On this occaſion, M. 4u Hamel mentioned ano- 


ther bitch, which was 6 weeks without eating, ex- 


cept the ſtraw of a chair, which was in the place 
where ſhe was confined ; ſhe had alſo drank ſome 


water, and lived very long after. 


% 
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under the ground, 


M. Maraldi alſo relates on this cbjec, that 
in an earthquake at Naples, a young man con- 


tinued 15 whole days under ſome ruins, and was 


not Rarved to death. 


VI. 6 an extraordinary * brought frm > 


Com 


M. Ceoßrey ſhewed a ſtone nts: from Ele. 


many, he knows not from what part thereof. It 


is marbled, very ſoft to the touch, and in a manner 


fat and ſaponaceous. * It like ſoft marble, or 
petrified ſoap. It was thought to be a dry, har- 
dened, ſlimy earth. M. Homberg ſays, its nature 


conſiſts in having a finer grain than -marble, tho? 


it weighs leſs, having greater pores. He adds, 
as a proof of the fineneſs of its grain, that being 
pounded and diſſolved in water, it thickens i It, 
which marble does not. Its effects are very near the 
lame as ſoap. M. de la Hire ſays, that at Mont- 


marire there is ſuch a ſtone among, . banks of 
ſand. | 


v1 I. o an acci dental mi xture of FUSE 
which produced a- ſmell of musb. 


M. Lemery having bought of a druggiſt half a 
peund of galbanum, as much ſagapenum, as much 
bitumen judaicum, and 4 ounces of opopanax, 

put all theſe drugs in his pocket, each wrapped 


up ſeparately in little bags, except the ſagape- 


nam and opopanax, which were together, he was 


5 


3 | | much 
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much ſurpriſed, when he returned home, that 


every body thought he ſmelt of muſk ; for every 


one of theſe drugs ſeparate has a ſtinking and 
very penetrating ſmell, except the bitumen judai- 


cum, which, *however,. has no ſmell like muſk; 


and theſe very drugs are made uſe of in medi- 
cines againſt the vapours, a diſeaſe which may be 


occaſioned by muſk, and ſuch like ſmells. He 


examined all the bags after one another; they 
were all new, none had been uſed to wrap up 
muſk, or ſmelled of it, but only of the drug 


which had been put therein. He brought them 

all near one another again, and they produced a 
ſmell of musk., M. Lemery's cloaths were pretty 
ab perfumed with it, which laſted till! next 
day. 

ol VII. 07 the formica-vul pes. 


M. Poupart hath in the memoirs of 27504 * x 
given the hiſtory of the formica- leo, we preſup- 


poſe this for the underſtanding of what follows. 
A friend of M. Carr#'s, ſeeking for theſe inſects 
in the country, found many of thoſe holes which 
they ſo cuuningly make; but moſt of them with- 
out a formica-leo, which made him think, they 
had been a prey to ſome animal, who were 
greater lions than they. He was ſoon undeceived, 

obſerving at the bottom of theſe holes little 
worms, "of about 6 lines long, and & a line broad. 

He took ſome of them an put them in fand, 

where he ſaw them make their holes in the man- 
ner of the formica-leo. He gave them ants, which, 
the formica-leo ſo much loves, and they greedily 


ſeized them, covering them with half their body, 


for the other part remains buried in the ſand. Ag 


they have not ſo much ſtrength as the formica-leo, | 


1 Page 161 of this volume. 
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their prey often eſcapes from them, and tö te wy 
ver it, they make uſe of the ſame ſtratagem, 
they build their pit more ſloping, which makes 


the animal fall back. The formica-les | likes them 


very well when they are given to him ; but this 
is no wonder, for they like to eat one another. 
Thkeſe worms change into an inſect, very like a 
gnat, except that it is longer and thicker, The 
obſerver calls them, formicu-· vulpe, to diſtin- 
guiſh them from the. TE > a 0 
cher how: wth 8 eee 


| IX. On the bebe, bunour 1 a rer, 'r 3 
de. 


The 1 es 11 M. Cares 8 examining the 
cryſtalline of a ſcrpent's eye, which was a line in dia- 
meter, found it, even with the microſcope, to 
be perfectly ſpherical. As it reſembles a blown 
leis, he had a mind to view objects through it, 
and found that it magnified them exceedingly, 
full as much as ſuch a lens of glaſs would have 
done, but it was not fo tranſparent ;' probably 
by reaſon of the membrane Ach covers the 
cryſtalline. Hence it is certain, that theſe ani- 
mals muſt ſee objects l W than | 
we ſee Fd 25 eg ke BY 


x. 07 a worm, Ach frems t have : r 
. beads. 5 | 


Abe fime ebberier: of 1 nature met 15 FORTE: a 
worm, 2 inches long, and 1 line broad, and = 
thick, of a pretty 127 yellow, like ear-wigs, 
and 80 legs on each fide. The head and tail 


differ ſo ale in their figure, that it cannot be 
| conjectured, which of the two extremities is the 
head. 


/ 


1 
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head. Nor can it be diſtinguiſhed by the animal's 
walking; for if we ſtop it, it does not turn on 
one ſide like others, but returns ſhort upon its 
ſteps, going backwards; ſo that the part, which 
in its firſt motion was behind, becomes foremoſt 


in the ſecond, and theſe two motions are with 


equal facility. Perhaps, this inſect hath two 
heads, and two brains, as others have many lungs. 
However, its extremities terminate in a point, 
with two little horns, like to its legs, and about 


1 line Jong. Ir is ſprightly and very nimble; 


and the order with which it ace moves 
its 160 legs is admirable. 

The philoſopher, who obſerved it, cut it in 
two equal parts, each of which conſequently had 
80 legs, they both walked as nimbly as the whole 
animal; they endeavoured to hide themſelves 
in ſome hole, and the obſerver having put water 
in their way, each of them went a little into it, 
but ſoon got out again. He again cut each part 
in two, and ſtill all four walked, but more 
ſlowly ; it often made contorſions, like the tails 
of ſerpents when they are cut off. The ſeparated 
parts did not endeavour to join; when they 
were put together, they ſtuck a little by means 
of a viſcous juice which iſſued from their wounds, 
but they did not agree in their motion. 


XI. Of an inſeci b. 


This philoſopher has alſo found an inſect fiſh, 
which transforms into an adder- bolt. When it 
is in the water, it is near 2 inches long, of which 
the tail is two thirds, and IS 4 lines broad in 
the middle, terminating in a point. It 1s flat 
underneath, and round above. In the other 


1 


third of this animal's length, is its head and fix 


legs. The adder-bolt, which comes out of it, is 
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one of thoſe which fly about ſtanding waters, 
where they lay their eggs. Here is an animal, 
which from a' fiſh, becomes a bird, different in 
all likelihood from thoſe mentioned by M. Pou- 
part in the memoirs of 1504*; perhaps, by much 
obſervation, it may be 'found, that this change 
of habitation and of element 1 is pretty common. 


XII. Of fome extraneous fe Mals found in 


Germany. 


What has been related in the hiſtoxy of I 70 375 
of ſtones taken out of the Veroneſe, which in- 
cloſed plants and dry fiſhes, was confirmed by 
M. Leibnitx. He ſays, that in the country of 
Brunſwick near Oſteroda, in the county of Man/- 
Held near Eiflebe, and in many other parts of 
Germany, veins of flate are found very near ho- 
rizontal, whereon are very exact and compleat 
5 repreſentations of many ſorts of fiſhes or plants, 
- which appear of their natural length and breadth, 

but without any thickneſs. Theſe lines are often 
deſcribed on a mixture of copper, which alſo 
contains ſilver. Some of theſe plants are not now 
known i in thoſe countries; but they may be found 
among the figures of Indian plants. 

M. Leibniz conceives, that a kind of earth 
has covered lakes and meadows, and buried there- 
in fiſhes and plants; or that ſome muddy water, 
filled with earth, has covered them, or Carried 
them away, This earth has ſince hardened into 
late, and the length of time, or ſome other 
_ cauſe, has deſtroyed the delicate ſubſtance of the 
fiſh or plant, near in the fame manner as the bo- 
dies of flies, or ants, which are incloſed in yel- 
low amber, have been waſted, whereof nothing 
5 Page 171 of this volume. 7 Page 13 of the Raps: 
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palpable remains, but ſimple delineations only. 
The matter of the fiſh or of the plant being con- 
ſumed, has left its form impreſſed on the ſlate, 
by means of the cavity which remained therein; 
and this cavity was at laſt filled up with a metal- 

lic matter, whether a fubterranous fire baking the 
earth into a ſlate; has expelled the metal that was 
mixed with it, of that a metallic vapour penetra- 

ting the ſlate, has fixed itſelf in theſe cavities. M. 
Leibnitx adds, that this effect may be imitated 
by a pretty curious operation. Take a ſpider, or 
any other ſuch-like animal, and wrap it up in 
clay, leaving a hole open from the outſide into 
the cavity. Put the maſs into the fire to harden 
It; the fubſtance of the animal will be reduced 
to aſhes, which may be waſhed out by ſome li- 
quor. After which pour into the hole melted 
filver, which, being cold, within the maſs will 
be found the figure of the animal, well enough re- 
preſented in filver. 


Many authors have called theſe ſorts of repre- 
ſentations of fiſhes, or of plants in ſtones, . /ports 
of nature, but that is only a meer poetick idea, 
which does not ſuit with ſuch a philoſopher as M. 
Teibnitx. If nature ſported; it would be with 
more freedom; ſhe would not confinè herſelf to 
expreſs ſo exactly the ſmalleſt features of the 
original; and what is more remarkable, preſerve 
ſuch true dimenſions. When this exactneſs is not 
found, it may be ſport; that is, diſpoſitions 
which are in ſome ſort accidental. It is true, 
that a repreſentation of an Indian plant in a Ger- 
man ſtone, ſeems at firſt contrary to the ſyſtem of 
M. Leibnitz. But that the plant repreſented ſnould 
be found in the Indies, favours much the opinion, 
that there is no wantohneſs therein. It is eaſy 
to imagine many accidents, whereby a plant may 
| r 
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have been brou ght from the Indies into Germany, 
even in thoſe times when there was no com- 
merce between theſe countries by navigation; and 
it appears by ſeveral marks, that there has been 
great changes in nature on the ſurface of the 
carth. M. Leibni!z thinks the fea once almoſt 

covered the whole, and that afterwards a great 

art of its waters made a paſſage into thoſe hot- 
low abyſſes which are within our globe. From 
thence proceeds the ſhells of the mountains. But 
the whole of this ſubject deſerves a more wp 


diſcuſtion. 5 


XII. Of a an egg within an 28. 


I Mery ſhewed a hen's egg boiled, in the 
white of which was incloſed another little '. 
covered with its ſhell and mward membrane, and 
filled with a white matter, without yolk. As 
this little egg had been given when boiled to M. 
Mery, he could not obs moo it had 8 : 
ſperm. 


XIV. of the ſtomach of a dog 2 in the 


thorax. 


M. Littre diſſecting a dog, was much ſur- 


prized to find his ftomach in the thorax, and 


placed above the diaphragm. Inftead of the hole 
through which the gſaophagus croſſes the dia- 
phragm to go into the ſtomach, there was a 
reat fiſſure, the lips of which were cicatrized, 
and ſeemed to have been a long time ſo, and in- 
ſtead of the efophagus, the gut duodenum vent 
through this hole. As it is always faſtened to the 
inferior orifice of the ſtomach, it followed' it into 
the er of the thorax, which it could-not do, 
: without 
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without being ſtretched and flatted; M. Littre 
would ſee whether the ſtomach: could paſs thro 
tht fiſſure in the diaphragm, but it was too little; 
and after he had made an inciſion therein, the 
ſtomach fell into its natural place, and the: æ ſapha- 
gus was long enough not to hinder it, which 
ſhews that the ſtomach had at firſt been in its 
right ſituation, but ſome violent accident had re- 
moved it by a rent or lit in the diaphragm, 
which afterwards ſhrunk when it cicatrized. 

But what could this accident be? M. Littre 
gueſſes two, either an extraordinary convulſion of 
the &/ophagus, which by contracting had drawn 
the ſtomach towards it; or an extreme contrac- 
tion of the diaphragm, and at the ſame time 
of the muſcles of the belly; for theſe forces be- 
ing oppoſite, the ſtomach, thruſt downward by 
the diaphragm, and upward by the muſcles of the 

belly, muſt go upward, even tearing the dia- 
phragm, whoſe reſiſtance is naturally leſs than 
the force of the muſcles, which act againſt it. It 
may alſo be ſuppoſed, that this ſtomach was then 
full of folid food, which muſt have added ſtrength 
to its action againſt the diaphragm. 

However, this ſtomach being now not placed 
between the diaphragm and the muſcles of the 
belly, theſe muſcles could no longer, as uſual, 
- concur with it by their contraction in pounding, 
the food, and driving it into the guts. They 
muſt therefore remain too long in the ſtomach. 
and thereby contract ſome vice. Beſides the duo- 
denum being ſtretched and flatted, did not give a 
paſſage free enough to the digeſted food. In 
ſhort, the heart and lungs were much diſordered 
in their motion by this ſtomach, which took up 
its lodging in the /horax. From all which it 
may be eaſily concluded, was it no otherwiſe 
e 2 known; 3 
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known; that the animal breathed with difficulty; 
and palpitation of heart; that the more he eat, 
the greater muſt be his uneaſineſs; that he muſt 
frequently have meffectual inclinations to wan 
and wo always 466 lean. 


XV. Some inventions of M | Dateline. 


We have barely mentioned. in the hiſtory of 
1705, that M. Daleſme had given a very plain 
way to facilitate and augment the action of thoſe 
who tow great boats. It is to hang along a ri- 
ver's fide a rope, which the men may take in 
their hands as they tow the boat : he has found 
experimentally that with this aſſiſtance, they have 
almoſt half as little trouble; but the trial was 
made only in a little way, it is likely; that in a 
longer, they would be more tired with: uſing the 
rope, than in towing after the uſual manner, their 
arms being in action as well as their legs and 
feet. The remedy for which would be to make 
uſe of the rope only in difficult places, and then 
let their arms reſt. 

Here are two ot her thoughts alſo propoſed by 
M. Daleſmo. 
1. To melt leaden pipes for the conveyance of 
water without ſolder, and at one attempt, and 
then to paſs them through-a drawing-iron with a 
mandrel in the pipe. There are two ſorts of 
common pipes; the one made of ſheet-lead rolled 
into a tube, and afterwards ſoldered ;. this ſolder- 
ing is often faulty and leaks : the other fort are 
melted and run, but at ſeveral attempts, the 
molds being not long enough to make them at 
once, therefore they are ſoldered together by 
melsing ; but this cannot be done ſo perfectly, 
but that many little holes remain, and therefore . 

meta 
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metal is beat with a hammer. But pipes, which 
are caft in M. Delaſmes manner, will not have 
the inconvenience of the firſt, which require to 
be ſoldered their whole length and if they hap- 
pen to have holes, or pores, they will cloſe bet- 
ter than in the ſecond ſort; for the drawing-iron 
farcing and ſqueezing the meta], if I may uſe 
that expreſſion, will bind it much tighter,. and 
more equally than the hammer. Milled metals 


are more ſtrong, and Jeſs porous than thoſe which 


are only caſt, and drawing them through the 
iron, is better than milling them. | 
2. To faſten to great ſhips with a ſort of pitch 
or cement, which ſerves to careen them, ſheets 
of lead, art firſt caſt thick, and afterwards milled 
thin, which IS conſequently very ſolid, and has 
_y few pores. Ships would hereby be ſecured 
inſt worms, which in hot ciimates eat and 
deftroy them. The lead would be 4 or 5 times 
- lefs expence than the double planks with which 
they are uſually ſheathed ; nor will it-looſen from 
the veſſel, till the cement comes off. 
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ACADEMY of SCIENCES at Paris, for 
the Year 1706. 


I. Obſervations on the quantity of fain-wa- 2? 
ter, which fell at the obſervatory during 
the year 1705, and on the height of the 


thermometer and barometer, by M. de la 
"Hire*®: | 


Made enten on the quantity of rain- water 
which fell ar the obſervatory throughout the 

Fear 1705, in the fame. manner as on the pre- 
ceeding years. I found the * of rain water 7 


in the month of | 1 5 
0 | Lines. . 
Jan. 54 2. 24 . 
Feb. 8 Aug. 19 
Mar. 7. 5 oe 16 3 
Apr. 23 3 Octob. 27 7 
May 4 1 Nov. 3} 
| ups 15 T Dec. , 23 2 


The quantity of water in height has erage: 
been this year 166 lines 3, or 13 inches, 10 lines 
2, which is not much more than two thirds of 
what commonly falls ; which, by the compariſon 
for many years, I have eſteemed to be 19 inches, 
I have not met with ſo great a drought as this, 

during the many years I have made theſe obſer- 

8 * 1. : 


_ vations 5 
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| vations: yet has the harveſt been plentiful enough, 
trhĩieh may be attributed to the great rains in the 
month of April, which ſufficiently ſupplied the 
earth with moiſture againſt the following drought. 
The three ſummer months, which commonly 
furniſh as much water as all the reſt of the year, 
by reaſon of ſtorms and pouring rains, gave but 
37 lines 4, and Fuly furniſhed but 3 lines. Nor 
was it the great rains of this ſeaſon, which con- 
tributed to the fruitfulneſs of the earth; for they 
riſe again in vapours almoſt as ſoon as they fall, 
and part of them run off without. Peng 
deec d. 
The winds were in January very changeable: 
All the beginning of February they were eaſterly, 
_ fometimes inclining to the N. and ſometimes to 
the S. and at the end towards the W. In March, 
the wind was almoſt always at the E. ſometimes 
paſſing to the N. and ſometimes to the S. In 
April, the governing wind was about S. W. In 
May, the wind reigned in*the N. ſometimes 
varying towards the W. In the firſt half of 
June, the wind was as in May, and without rain 
bat the 14th, it began to rain till the 17th with a N. 
wind afterwards N. W. and S. W. and there fell 11 
lines of water, and the 22d, 4 lines, with a little 
ſtorm : the reſt of the month, the wind was N. 
and N. E. In Juby, the governing wind was 
N. and in this month there was very little rain.” 
In Auguſt, the wind was almoſt always W. and 
S. W. In September, the governing wind was 
W. varying a little to the S. and N. In October, 
the wind was often N. inclining ſometimes to the 
E. and to the W. In the firſt half of November, 
the wind was N. and N. E. and in the other 
half S. W. and N. W. In December, the go- 
verning wind was very high at S. and S. W. 
 YoL.H. NN ALS ._ 
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with very great violence, and a fort of hurricanes 
riſing two or three times. T he 3d of this month 
in the evening, the wind was very high in the S. 
with thunder; which, in this country. ſeldom 
happens in the winter. 

There has been no ſnow this year. | 

The thermometer with ſpirit of wine ſealed 
hermetically, which I make uſe of to meaſure 
the cold and heat, indicated, that the-cold in the 
beginning of the year was not conſiderable, for 
this thermometer fell only to the 25th degree 
February 2, and to 30 degrees November 13, when 
it froze pretty hard, and immediately it roſe again 
to 40 degrees. It always begins to freeze in the 
country, when it is fallen to 32. Its mean ſtate, 
as it is in the bottom of the caves of the obſer- 
vatory, is 48 degrees. Theſe caves are 14 toiſes 
under ground, and very near the level of the ri- 
ver, when it is at a mean height. In the morn- 
ing, at the ſun- riſing, the greateſt height of the 
thermometer was at 65 degrees 4, Aug. 183 
but near 3 in the afternoon, When the air of the 
day was hotteſt, the thermometer roſe at the end 


of July, and the beginning of Auguſt, to 75 de- 


grees; and Auguſt 6, it was at 80 degrees, tho? 
it is ſhaded — expoſed to the air in the open 
tower of the obſervatory, which ſhewed an ex- 
ceſſive heat; and I queſt ion, whether it has ever 
been greater in this country. And moſt of the 
thermometers with ſpirit of wine broke, the li- 
quor contained therein having not had room e. 
nough to riſe in the top of the tube, which did 
not happen to mine, having made it very long, 
that I might cxpoſe it io the un. N 

It ought to be obſerved, that the greateſt heat 
of the afternoon does not always anſwer to that in 
the morning, through {ſeveral P reticular reaſons. 
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By theſe obſervations, it is alſo ſeen, that the 
heat has this year been in a greater proportion 
than the cold ; for the thermometer exceeded its 
mean ſtate 1n the heat 32 degrees, and in the cold 
it fell below it only 23 degrees. 

* Theſe are the obſervations on the weight of the 
air, which the barometer has ſhewn us. In that 
which I commonly make uſe of, which is one of 
thoſe called ſimple, and is always placed at the 
height 'of the great hall of the obſervatory, the 
quickſilver roſe higheſt to 28 inches, 3 lines + 
Feb. 28, with a ſmall N. N. E. wind, and ir fell 
at loweſt to 26 inches, 7 lines 3 Dec. 20, with a 
W.S. W. wind ; thus the difference of a height 
between the loweſt and higheſt was 1 inch, 7 lines 
4, much as uſual. 

The great elevation of the quickfilver-i in the 
tube of the barometer ſeems commonly to be 
only when the wind is northward ; and on the 
contrary,italmoſt always falls loweſt when the wind 
is ſoutherly, and when it is violent and tempeſ- 
tuous; yet there are particular cauſes which may 
make the air heavier or lighter, tho' the wind is 
neither northward or ſouthward. Therefore the 
obſervations of the barometer are not to be too 
much .depended upon OOTY what the wea- 
ther will be. 

1 ſhall here obſerve by the way, that there are 
ſome barometers in which the quickſilver riſes 
much higher than in others, at the ſame time 
and at the ſame place, though they are made 
with great care. In that which I commonly 
make uſe of, the obſervations which I have now 
related, the quickfilver | is always 3 lines 3 lower 
than in another of mine, which is that wherein 
the light was firſt obſerved in the vacuum at the 
top of the tube, by agitating the quickſilver, 

5 A aa 2 Z 


' 5 ; 
* ' 
; ? rx 
, 5 \ 
- * 


1 
14 


1, 366 The H1sTory and MEMoIRs of the | 
though in the other there appears to be ſome alſo. 


But if in the thermometer, wherein the quick: _ 


filver does not riſe ſo high, the groſs air has not 
been ſo exactly evacuated as in the other, by 
reaſon perhaps of the great length of its tube, it 
will follow, that it is not neceſſary that the quick- 


filver ſhould be exactly cleanſed from air to make 


the light appear in the vacuum. In ſhort, after 
all the experiments we have made or harome- 
ters with different quickſilver in the ſame tube, 
and different tubes with the ſame quickſilver, it 
ſeems neceſſary to believe, that the different 
heights of the quickſilver in the tubes of barome- 

ters, proceed only from the nature of the glaſs, 

whoſe pores are not equally cloſe, and that the 

air is not only compoſed of two different mat-. 
ters, one of which is altogether groſs, and the 

other ſubtile; but that the particles of the groſs 
matter differing in their fize, even till they be- 
come ſubtile, the pores of ſome glaſſes ſuffers 
this leſs groſs matter to paſs, which by its weight 
makes the quickſilver in the tube fall a little. 
This hypotheſis ſeems confirmed by one of the laſt 
experiments, made by M. Amontons at the aca- 
demy, with the barrel of a gun well ſoldered at 
one end, inſtead of a glaſs tube, wherein it was 
obſerved, that the quickſilver ſtood much lower 
than in a common glaſs, perhaps becauſe the 
pores of iron. are much greater that thoſe of 


elaſs. 2 1 8 ä 
"IT obſerved the declination of the needle 97 33 
towards the W. the laſt day of Dec. 1705, with 
the ſame needle and in the ſame place, where 
I have obſerved it many years, and with the ſame. 
circumſtances, as J have related in other me- 
moirs. | 
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II. Obſervations an 7 he raix and wind. made 
in the year 1705, gf the caſtle of Pont- 


briand, fitzated tg * from St. Malo 
in Bretagne 5 | 


The tt on the 1 rain and WY — 

at the caſtle of Pauthriqud, two leagues from S. 

Malo in Bretagne, may be ſeen in the memoirs 
of the year 1704. 

This is the continuation of theſe obſervations, 
made by M. Poutbriand with great exactneſs in 
the 880 place during the year 1705, ſent by 
him to M. du Torar of the royal academy of 
ſciences, in order to be communicated to the aca- 
demy, and compared with the obſervations made 

at TER by M. de la Hire. 


FAN U A R Y. 

Days. RNain-water. Winds. 
10 2 1 e S. S. E 
II ] Iz — — S. S. W. 
aaüͤ + W. N. W. 
13 — 31. — — N. N. W. 
= 1 — W. N. W. 
17 — Iz FE. N. E. 
199 x — — E. N. E. 

Total 14 lines 
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Days. 


— 


FEBRUARY. © 
| Rain- water. = Winds. >» 
— — Faſt S. E. 


N. NE. 


4 aq 4 
»ik 
8 : 8 N. W . 


+ 


— 8.S. W. 


2 
1 
2 8 — a — N. N. W. | 
24 — 
OF > ” F S.SW. 


- 24 | 0 KE. : 


8 © 
* * — "x * = me 0 £ . „ 1 


Total 13 lines. 


MARCH. 


Rain-water. Winds. © 


Lines, 


12 North-Eaſt. 


d SS | 
o 


1 — 8.8. W. 


. of - STE 
15 ————— 8.E. 


14 8. E. 


— 6d 3 : = S. S. W. | 


OF — S.S.W. 


1 — SE. 
: N. E. 


2 _ — . 


Total 234 lines. 


APR I L 5 


- 


7 
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A P RI IL. 


Rain- water. 
Lines. 


; \ 74 inds - 


— Welk. 


* } 
; . 
: : 
N x * 
, #1 155 - 
* - "PIE. 9 — 2 u 
, 


— N.W. 


N 


* * 4 »s 
5 a 4 
PORES ITY 2 
Tas p . 


W. N. W. 
W. S. W. 


— W. S. W. 


* 
— 24 — 
L * 


- 9S.S.W. 


— 7 3s 


„ 


N. W. 
8. S. W. 


- - S.S.E, 


N. E. 


N. W. 


1 


Total 26 lines. 3 


MAY. 


3 


On} . rt. « 


= 


— N. W. 


A. . 
r ä — 
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— 
S. E 


— OO —2T 


N. E. 


— 04 | — 


Total 84 


lines. 


JUNE. 


4 
+ 
T ; 
32 4 
If 
it 
* 
4k 
#7 
I: 
+: 
+ 
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e Tron Ment 


JUNE. 1 


Days.  Rain-witer. Vi e 
| "TOY 3 ; 
17 pin comes N 2 — WS. W. 


AUGUST. 
Days. Rain-water, * Winds. 


| Lines. 
7 — 22 — South Weſt. 
| W. S. W. 
Er — N. W. 
* — ESE, 
gl — - .S. W. 


* 


— 


Total 112 2 
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HI. Other obſervatio ons on the rain, whi ib fell 


Haring, Zhe dear. 1, 5 ar Lyons, -commu- 
nicated Fo — ni 1- by F. Fulchi iron, 4 
e *. 


— — — — < 


f „ Rr _ 
* 


„ Tines. : To Lines. = 
2 4 SY A Jabs - 124 
Feb. { ———S7- Aug. wn 
April 10e QOftob.-- 372 
May. 29 Nov. FI 
. "Jupp/.:. ---a64-- Doc. 6 
ene Lin. . . 
| Sum total - 2724 A or 22 85 
* che * 1704 it rained 15 44 
H 2b Difference 5 4 
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IV. Ohler vatio ons of the barometer. and ther- 
"mnometer, made at different places during 


be year 1705, by M. Maraldi +; tranſlated 
by Mr. Chambers, 


The barometer in the weſtern tower of the 
obſervatory was at its greateſt height on the three 
laſt days of February, when * we found it at 28 
inches, 3 lines , the wind blowing at N. and N. E. 
its leaſt height was 26 inches, 8 lines 2, at which 
we found it on the 19th of December, the wind 
blowing violently at ſouth and ſouth-eaſt, with 
rain, the difference therefore or play of the baro- 
meter this year was 1 inch, 7 lines. | 

The thermometer made by M. Amontons, ſi- 
tuate in the weſtern tower of the obſervatory, was 
found on the 2d and 3d of Feb. at 516, 11 lines, 


Jan. 16. 1706. + The ſame date. 
which 
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which was its leaſt height. By the obſervations 
made at Genoa, by the marquis Salvage with 
thermometer, like ours, the ſame 3d 0 Fel. was 

alſo the time when it was loweſt at that e 
there at 325, 10 lin. which i is almoſt a degree higher 
than at Paris. By the 2410 f made 


at Lyops, the thermometer was alfa found. at its 
loweſt pitch for this year on the fame 3d ies 


Arat. 
a Paris, the PALS: dock Was flund at = Ina 
higheſt pitch for this year on. the 6th of Aug. when 

it roſe to 57”, 3 lines, the wind bigwing at 
ſouth-eaſt, On this day a thermometer "4M 
Caſſini, which had ſtood 35 years, burſt, by rea- 
ſon the liquor roſe all into the tube, where want 
ing room for other be 5 5 the glaſs. was 
forced to give way. At Genoa, a thermo 
meter of M. Amontons roſe on the 2d and —_— 
Auguſt to its higheſt pitch for this yeas, which was 
665 8 lines, the wind blowing at nortk; ſo that 
the thermometer did not riſe ſo, high at Genog 
this year as at Paris, by 2 a degree At Tons, 
the thermometer roſe to its ſtate. on the Sth of 
Auguſt, two days later than at Paris, rat Mant-. 

pellier, M. Bon found one of M. Amontans ther- 
mometers riſe to its bigheſt ſtate, which was 
582, 2 lines, on the 30th of July; ſo that at Mon- 
pellier, it was almoſt a degree higher than at 
Paris, the vehement heat, of this day burnt, moſt 
of the vines; and it was obſerved, that upon ex- 
poſing the thermometer 28/— to the naked ſun, 
it roſe to its higheſt pitch poſſible; that is, to 75 
inches, which is the degree laid down by M. A- 
montons for the heat of boiling water, 


V. 
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v. 2 Meokarhs on the bioake gelb, _ EY 
concerning muſeles; by M. Pou part *; * fran- 


- Jatedty Mr. Chambers. 7" 


Nuſeles are a kind of little gbes, lodged. * 
tween two. ſhells, which ate © vſually concave: and 
rn 01 

There a are 190 ſea ay river Gables; 4 thi lathes 
are divided into ſeveral ſpecies; ſome whereof we 
ſhall take occaſion to confider hereafter.” | 

They all open, hut, walk, and Tome of them 
Rat on the water. Fhey all likewiſe creep half 
out of their ſhells, and back again. Add that 
all of them ſhed their mile, and breathe, or ra- 
ther draw in the water with their gil, and hide 
42 in the ſend or mud alike. 


_ = TE” 
6 Hou they open their ſells. 4.07 

- Shell er in all probability, were the Gt | 
fiſhes: 'that mankind- knew, or bethought them 
ſelves of eating; for it was a good while ere the 
line, hook, net, and other utenſils of fiſhing 
were invented. But for the ſhell-kind,' the ſea 
ſpontaneouſly caſts them aſhore ; ſo that nothing 
was required of the firſt people, but to ſtoop and 
take them up. The manner, however, of their 
opening has not been yet diſcovered; tho a very 
able Dutch anatomiſt has ſought it with great 
patns, as appears in his treatiſe upon the anatomy 
of the muſcle. This ſhews, that the ſimpleſt and 
 leaft' intricate things are ſores: the moſt dif- 
ficult to diſcover. 

All the kinds «Emu JF even mY ſhell- 
fiſhes with a double ſhell, have a ſort of leather 
ligament, which binds the two ſhells together at 


”E Feb.j20, 1706. 


13 


4 the 
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the poſterior and thicker part, called the Heel 
thereof. And 'tis by the ſpring of this ligament, 
that the ſhells are opened. This ligament is the 
more extraordinary, as it has two ſeemingly op- 
polite effects, both to keep the ſhells cloſe toge- 
ther, and to open them. The manner hercof =. 
as follows. 
When the muſcle, | or ache fiſh, cloſes its ſhell, 
by contracting the muſcles thereof, the ligament, 
which is between the edges of what we call the 
| heel, becomes compreſſed of ' courſe ; and thus 
remains ſo long as the muſcles remain in a ſtate - 
of contraction. But this ligament, tho very 
hard, is yet ſomewhat ſpongeous; ſo that coming 
to ſwell, upon a relaxation of the muſcles, it 
thruſts the: two ſhells alunder, and makes them 
pen title. 

Different kinds of fiſhes ens different ga- 
ments, that of the river muſcle is a kind of hinge 
faſtened externally on the edge of the two ſhells, 
and reaching outwards. It would not be well 
incloſed between the edges of the ſhells, tho 
ſince in ſuch as have a ginglimus to be rnentioned 
hereafter, it would cover and render it uſeleſs, 
and in ſuch as have none, the edges are too chin 
to contain the whole ligament. 

The ligament of the ſea- muſcle differs from 
the e a, in that it is not faſtened behind 
the ſhells, but partly between the edges, ſo as none 
of it fcomes without, but A little of it hangs over 
within the ſhell,” by reaſon the edges are not 
thick enough to hold it all. To ſupply in ſome 
meaſure this defect, it is ſurrounded with two 
ſtrings, ſtrongly faſtened on the inner edges of the 
ſhell, whoſe hickneſs is increaſed hereby. . Theſe 
rings: are hard and porous, and ſeem” ſuper- 
eons to the hell, and of a different lubſtance, 

= * 
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is probable; that the tracks graven in them ate 
not altogether uſeleſs, tho I have not yet difes- 
vered what putpoſe they may ferve. The office bf 
the ſtrings themſelves; is to give thickneſs to the 
edges of the ſhell, and hereby enable them bet. 
ter to compreſs the ligament between them, which 
the bare edges of the ſhell could not do; as be- 
ing too thin, and confequently their compreſſion 
too weak to occaſion a ſpring fufficient to open 
the muſcle . The ligament that opens the 
oyſter's ſhell is very different from that of the 
muſcle-kind; it does not enter at all within rhe 
cavity of the ſhell, as that of the ſea-muſcle does; 
nor does it reach without it, like that of the ris 
ver-muſcle, but is incloſed in the heel between 
the ſhells, where there is room enough to hold ir. 
It is ſhaped like a creſcent, whoſe back or 
thickeſt part is turned towards the cavity of the 
ſhell; the horns or ſlendereſt parts looking out- 
wards, and the middle fpace filled with a fun- 
gous matter. Hence the ſhells finding moſt re- 
— in preſſing upon the thickeſt part, its 
fein or elaſticity muſt be greateſt on that ſide 
e ſhells are to open on. It muſt be added, 
that this ligament does not reach to the tip of the 
heel, but leaves a little vacancy there, that the 
ſhells may have a liberty to open. 
The matter of this ligament in oyſters" is not 
| altogether the ſame with that of muſcles, but more 
coriacious and dry. The ligament of the ſea 
and river- muſcle is very ſtiff and brittle 4: ſo that 
if left a little out of water, it breaks upon the 
Jeaſt opening or ſhutting of the n There 
is indeed a neceffity for its being dry for being 
always in water, it would otherwiſe be 10 foftened! 
as to looſe all its ſpring, whereas now it only 
ſoftens like a ſtrong! piece of leather, and they 


I | eaſily 
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eaſily bends or ſtraitens again, without breaking 
when the contraction or relaxation of the muſcle 
requires it, even the whole muſcle may be n 
without breaking the ligament. 

It would be curious enough to examine the ſe- 
veral ligaments which open the various ſorts of 
ſhell-fiſhes, no doubt many things would be found 
therein very ſingular and extraordinary. This I 
note in favour of ſuch as take delight in unfolding 
the ſmalleſt myſteries of nature, whoſe curioſity 
ſhould always have ſomething left it to be em- 


upon. 


be manner how muſcles fout, 


All muſcles cloſe their ſhells by the contraction 
of two large fibrous muſcles faſtened withinſide 
each end of the ſhells, which muſcles are too 
well known to need further deſcription, I ſhall 
only add, that the ſhells ſhut ſo cloſe, that water 
can hardly paſs them : the manner of their ſhur- 
ting is as follows. 

The ſhells of all muſcles are bordered round 
with a kind of membrane, which may be called 
their epidermis, as being a continuation of the ex- 
terior ratum of ſuch ſhells. Theſe membranes 
fit ſo cloſe to each other, that when moiſtened, 
the ſmalleſt drop of water cannot eſcape from 
the muſcle, without an expedient of this kind, it 
had been difficult ſo to form the edges of hard 
thin brittle ſhells, as to render them impervious 
to water, 15 

Beſide this membrane round the inner edge of 
each ſhell runs a ligament, which bearing one a- 
gainſt another, when the ſhells are ſhut, proves 
likewiſe an obſtacle to the water's eſcaping, and 
even hinders the edges of the ſhells from break- 
ing by the violent contraction of the muſcles. 
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Some muſcle-ſhells are not only bound together 
bye the contraction of their muſcles, and by the 
ſpringy ligament above · mentioned, but like wiſe 
by long grooves or furrows, which receive a ſort 
of tongues, or ſlips in their whole length. At 
the end of theſe grooves, immediately under the 
nh, is a dented pin, which enters a dented ca- 
vity of the other hell; on the edges of which 
cavity are two little ntl eminences, Which are 
likewiſe received in two little dented cavities of 
the other ſhell, the dentile of the epiphyſis and 
cavities thus mutually receiving each other like 
thoſe of the cranium. 
But this ginglymus is not found in all the ſorts 
of muſcles; the ſea- muſcle, that larger kind found 
in ponds, which ſometimes grows a foot long, 
and that other which I denominate the creſted 
kind, from an eminence in form of a cock's comb 
near the heel, have no ſuch articulation. 3 


| Of the progreſſio Foe motion of muſcles. : 
From the ſtructure of muſcles, one would ima- 
Sine they ſhould have no other motion but what 
they receive from that of the water; and yet they 
all walk, and ſome of them float on the ſurface of 

the water; their manner of walk ing is :hus: 
Being laid on the flat ſide of their ſhells, they 
iſſue partly out of the ſame, in figure of a tongue, 
and make little vibrations therewith, to dig-the 
fand or mud of the river. In thus digging, they 
dip gradually on one ſide, till at length they are 
found on the edge of the- ſhel}, with their back 
or heels upwards. In this ate-they gradually 
advance their head; that is, the tip of the tongue 
above - ſaid, for a minute or two, and then bear 
or reſt upon it, in order to draw the ſhell towards 


the ſame, much as water ſnails are ſometimes 
ſeen 


Roral Acaveny of Scrtxces. 38; r 


ſeen to do. They repeat this motion fo long as 
they are difpoſed to walk; and thus forth d fort of 
irregular tracts, which are ſometimes 3 or 4 yards 
long, in which they lay half hid. 

| In the fumtrier time, we find Rebe of" theſe | 
tracks in rivers where muſeles about, and never 
miss of a muſcle at the end of each tract. TIs 
in this manner theſe little fiſhes ſeck their living, 
walking this: way and that, with the heel fore- 
moſt, and till plowing the ground with the Lage 
of their mellss. 

Theſe hollow tracks ſerve a9 reſts to Aiſtain the 
muſcles on the edge of their ſhells, ' aid may Hke- 
wiſe probably ſerve to catch and detain the ſpawn 
of ſome fiſhes, or other kinds of food proper | 
for'them, 
One would think it had deem better, if the 

point of the ſhell had gone before the heel, ſince 
being thinner and ſharper, it would have been 
fitter to dig the ground, like the ſhare of a plow, 
which always goes with the point foremoſt. 

I do not Find any muſcular ſtructure, whereby 
the muſcle ſhould hᷣe pulled out of its fhiell, which 
leads me to imagine, that this is only done by 
glutting and dilating themſelves with water. This 
they will ſwallow ſoplentifully, that J have drawn 
half a glaſs full from the pond maſcſe, 

One of the moRt' conſiderable effects of Heir 
walking is, that by means theteof, they are able 
to meet and rub or Tpawn together. 

T have found no eggs in any mufeles, yet in the 
ſumener-tithe, there is both miſt and ſtore of mu- 
cus in the ſime muſcle, which makes me con- 
jecture, that they may be hermaphrodites. 

The large gland of the creſt of the muſcle is always 
full of a very white milt in the month of Septem- 
ber, in which milt chere is this remarkable, that 

Dei it 
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it coagulates as ſoon as thrown in water. This 
coagulation makes me imagine, that the muſcle 
does not caft, its ſpawn in the water, ſince it 
would hereby be rendered uſeleſs for generation. 
I rather ſuppoſe therefore, that the muſcle inſi- 
nuates its milt into another muſcle, at the time of 
propagation. There is even reaſon to ſuppoſe, that 
che fame happens in other fiſhes, and that they do 
not . milt in the A as is vulgany 
To ſee this milt, the tir wand of * creſted 
muſcle, which makes the firmer and better part 
of the fiſh, muſt be cut in two, upon which a 
flux thereof will be ſcen, as if the whole had 
been melted down, gathering this milt with a 
knife-blade, and preſently caſting it into the wa- 
2 it e ace into Herde nee or 
Os. 5 


0 


Of the galerie of a ini * mines 


Ariſtotle tells us, that he had been informed of 
a large ſort of muſcle, which flutters in the wa- 
ter; and we have already obſerved, that the phi- 
loſopher was not deceived. For I have had the 
the good fortune to ſee the pond-muſcle above- 
mentioned fluttering after this manner. — The 
reaſon I take to be this. 

This muſcle has a very thin lt ſhell, yet ſo 
large that it may beat the ſurface of the water, as 
birds do the air with their wings. On the back 

of the ſhell is a large ſpringy ligament, and 
within are two ſtrong muſcles to ſhut it. This is 
enough to make it flutter ; all required to that 
end, being that theſe ſprings act readily one 
after the other, and ſtrike the air with ſufficient 
velocity and ſtrength. What favours this motion 
ſtill more is, that the ginglymus found in other 


ſhell- 
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ſhell-fiſhes which do not ' flutter; is not ſeen in 


_ which would prove an impediment,” ge. 
2 he ; manner bow muſcles bury rhemſelves in 1 
ſand. | et | 

| When the ables find it cold adit ; 
ſelves in the ſand, and to that end they detach a 
part out of their ſhells in figure of a tongue, 
which they drag gently this way and that to 
move the ſand; till in half an aun e 
— whol ly covered therewith. 


* laws the muſcles re- enter their Hell., 

- The muſcles are enabled to return in their 
| ſhells by means of a muſcular membrane, where- 
with the large gland, already obſerved to iſſue 
from the ſhell in figure of a tongue, is wholly 
inveſted, When this membrane contracts the 
gland, which is naturally ſoft and flexile, becomes 
hard and wrinkled, after handling it a little, as 
; we find in lnails on the like occalion. - W 


178 


ON Of the cioct/ation of its mit... 7% 5 
\ There is a deal of probability, that it is the 
——— of the muſcular membrane above- 
mentioned, that occaſions the milt to iſſue from 
the large gland through little pores, or canals, vi- 
ſible therein when it is ſwelled with water; for 
upon compreſſing, we find the water _ in little 
threads to a good diſtance therefrom.” r 


* 


07 the voiding its SxCraments... 1 81715 


As to the voiding its excrements, we Eos 
1 1 by the contraction of the circular muſ- 
cles of the inteſtine, which are very numerous, 
and diſpoſed in bundles. To ſee them, the inteſ- 
tine muſt. be cut lengthways, the * 
50 taken 


384 The HisToRY and MEMOIRS of the 


taken out, and the gut well opened; this done 
towards the baſe of the gland, to which the in- 
teftine is faſtened, will be ſeen ſeveral large bun- 
dles of fibres, which ſurround the inteſtine, di- 
miniſhing ſtill in thickneſs as _ ben further 
pas #4 wie oe {Hon i e rn 


I „ 


Of the a of muſcles, | e en 

Muſcles breathe the water much as fiſhes do, 
as appears from a little circular motion Wr Y 
in the water near the heel of their ſhell ; but they 
do not caſt. forth the water again ench time they 
take it. in, as fiſhes do; but blote themſelves with 
it for a minute or two, and then throw it out all 
at once at the other end of the ſnell. This done 
they begin to take in freſh; water, which they caft 
out as before, and this continue without ceaſing. 
By this it appears, that the reſpiration of muſcles 
differs ſomewhat from that of fiſhes ; for theſe 
caſt forth the water each time they rake it in. It 
was in the creſted muſcles I 'obferved this reſpi- 
ration, to which end they were laid flat, half of 
them under water, upon a fine ſand ; if they had 
been all hid in the water, one could neither have 
_ obſerved the little circulation of the water near 
their tail, nor even the expulſion of the water at 
the other end, by reaſon the proper motions could 
not in that caſe be produced on the ſurface of the 
water... 

Tis 8 that theſe fiſhes, when glutted 
with water, ſuddenly contract their muſcles, to 
draw their ſhells one to the other, in order to 
compreſs their body, and thus force the water 
out; add that the muſcle does not ſeem to breathe 
conſtantly, for having put ſome of them in large 
baſons to have the conveniency of obſerving them 
detter than in the river, 1 found them open from 

| time 


{ - 
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time to time, _——— ee e 


youre the: water. 


Of the diſeaſes of foley. ; 


I have obſerved that river muſcles are ſubject 
to diverſe diſeaſes, as the moſs, itch, Sangreen, 
and even /phacetns, 

When the animal grows old, (have gradually 
gathers on its ſhell a kind of grain, which is no 
other than a wry ſhort” moſs, like that upon 
ſtones. © This moſs may be the primary caufe of 


all the diſeaſes that' befal muſcles, by reaſon the 


roots thereof entering, as may ſeem, the ſubſtance 
of the ſhells, the little apertures occaſioned here. 
by, afford paſſage to the water, which gradu- 
ally diſſolves them. 

We- ſometimes find on their ſhells a lender 
tomentoſe, or downy kind of plants, finer than 
 GIk: This down, called by botaniſts, 4%, may 
occaſion the like arders as the moſs, and may 
likewiſe incommode the muſcle much by ob- 
ſtructing this motion; for when one end of theſe 
plants is faſtened to the ſhell, and the other to 
a ſtone or rock, the muſcle will no longer be 
able to walk. © 

Tubercles are alſo often formed on the inner 
ſurface of the ſhell, which may be reſembled to 


the itch, they probably ariſe from the diflolution 


of the ſhell, which coming to ſwell, heaves and 
thruſts forth the inner ſtratum, like the fleſh 
which grows under the external lamina of a da- 
maged bone, and makes it exfoliate. Some of 


theſe tubercles are as big as Peaſe, and might be 


taken for pearls. 

Laſtly, the ſhells FO diffolve, by little 
and little, till becoming ſoft like membranes, they 
may be pulled in pieces. This ſeems to indicate 

that 
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taken out, and the gut well opened; this done 
towards the baſe of : the gland, to which the in- 
teftine is faſtened, will be ſeen ſeveral large bun- 
dles of fibres, which ſurround the inteſtine, di- 
- miniſhing ſtill in — as _ recede further 
fam 00974 po of tl 904199 Arn 
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Of the L of - mula, ANY 
Muſcles breathe the water much as fiſhes — 
as appears from a little cicular motion obſervable: 
in the water near the heel of their ſnell; but they 
do not caſt. forth the water again each time they 
take it in, as fiſhes do, but blote themſelves with 
it for a minute or two, and then throw it out all 
at once at the other end of the ſnell. This done 
they begin to take in freſh: water, which they caft 
out as before, and this continue without ceaſing. 
By this it appears, that the reſpiration of muſcles 
differs ſomewhat from that of fiſhes; for theſe 
caſt forth the water each time they wke itin, It 
was in the creſted muſcles I obſerved this reſpi- 
ration, to which end they were laid flat, half of 
them under water, upon a fine ſand ; if they had 
been all Ind in the water, one could neither have 
obſerved the little circulation of the water near 
their tail, nor even the expulſion of the water at 
the other end, by reaſon the proper motions could 
not in chat caſe be produced on che ſurface of the 
water. 
»Tis 1 that theſe fiſhes, ben med 
with water, ſuddenly contract their muſcles, to 
draw their ſhells one to the other, in order te 
compreſs their body, and thus force the water 
out; add that the muſcle does not ſeem to breathe 
conſtantly, for having put ſome of them in large 
baſons to have the conveniency of obſerving them 
better _ in the river, 1 found them open from 
time 


4. 
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x rime to time, but could not eee 


you _ water. Th 


Of the diſeaſes of — 


1 * obſerved that river muſcles are ſubje& 
to diverſe diſeaſes, as the moſs, icch, gangreen, 
and even ſpbacelus. a 


When the anima] grows old, chere gradually 5 


gathers on its ett a kind of grain, Which is no 
other than a very ſhort” moſs, like that upon 
ſtones. This moſs may be the primary caufe of 


all the diſeaſes that befal muſcles, by reaſon the 


roots thereof entering, as may ſeem, the ſubſtance 
of the ſhells, the little apertures occaſioned here 
by, afford paſſage to the water, which gradu- 
ally diffolves them. 
We ſometimes find on their ſhells a lender 
tomentoſe, or downy kind of plants, finer than 


Glk: This down, called by botaniſts, alga, may | 


occaſion the like diforders as the moſs, and ma 
_ likewiſe incommode the muſcle much by ob- 


ſtructing this motion; for when one end of theſe 


plants is faſtened to the ſhell, and the other to 
a ſtone or rock, the muſcle will no longer be 
able to wald. 
Tubercles are alſo 0 femel on the inner 
ſurface of the ſhell, which may be reſembled to 
the itch, they probably ariſe from the diſſolution 
of the ſhell, which coming to ſwell, heaves and 
thruſts forth the inner ſtratum, like the fleſh 
which grows under the external lamina of a da- 
maged bone, and makes it exfoliate. Some of 


theſe tubercles are as big as Peaſe, and might be 


taken for pearls. 

Laſtly, the ſhells bebe diffolve, by little 
and little, till becoming ſoft like membranes, they 
may be pulled in pieces. This ſeems to indicate 

VVVß | thac 
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that the ſhells are only membranes condenſed and N 
hardened ; and the ſame likewiſe holds of bones, oo / 
which in ſome diſeaſes, become as ſoft as cloth. 


An explanation of the figures, ane by J. M. 


Plate VI. Fig. 1. A river muſcle. of which the 
elaſtic ligament *, which makes the muſcle o 
is faſtened externally to the heel of the ſhell... - 

Fig. 2. A ſea muſcle, of which the. elaſtic li- 
gament *, which makes the ſhel] ops: bean 
only internally toward its heel. 

Fig. 3. An oiſter, of which the chſtic ligament“, Lg 
| which makes it open, is hidden between the. two 
= | ſhells of the oiſter. | 
| Pig. 4. A muſcle, which I have called creſted, 1 

becauſe it has a proceſs * in the heel, in form of | 
a creſt, | 
Fig. 5. The tracks, which the -muſcles make 
| and leave behind them, when. they make their 
- progreſſive motion in the mud or Land of the 
| rivers. 
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VI. An extract of the See made in 

December, 1705, by S. Bianchini, pon 
ſome fires . on one o a” Appenine 
mountains, by M. Caſſini, Jun. en 
by Mr. Chambers. 


In the way from Boulogne to Flerengiiiituiny hs. 9 WA. 
diſtrict of Pietra Mala, flames are commonly per- ee — 
ceived on the deſcent of a Mountain S. Ban. — 
chini, who had frequently obſer ed-them r 
diſtance, reſolving at length to go nearer and — 


amine them, gives us the following account. 
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After ſceing a living flame ariſe without inter- 


ruption, and without any matter to ſuſtain it o- 
ther than what it receives from the ſituation of the 
ſubterraneous places, found in the mountain of 
Pietra Mala, I make no doubt, but that the uſe of 
fire in our arts was iſt communicated and rendered 
durable by ſome of theſe natural mines, or ſprings 
of flame, obſerved in this mountain. About 


the flames, I found ſnow and ice, not above 4 


fect diſtant, which continued till about noon. I 


had ſeveral ſtrangers with me, who had the ſame 


curioſity for examining, and we had a guide, 
who was to look to our horſes at the top of the 
mountain of Pietra Mala, from whence we af- 
cended on foot in a ſouthern direction, for the 
| ſpace of about two miles, leaving the great road 
on the right, and deſcending the other fide of the 
mountain by a narrow path, which ended in a 
plain, capable of being cultivated, In the mid- 
dle of certain plowed grounds, we perceived 
a road, from whence aroſe ſeveral little flames, 
which ſeemed about half a foot above the ground, 
as if they aroſe from wood or coal. The place 
where theſe flames are found, is 8 Roman feet 
broad, and 16 long, and is capable of being 
meaſured as well as other parts of the field, it 
being eaſy to walk about, and even over the 
flame, without fear of falling into any hole or 
cavern, as on mount Veſuvius, the ſoil is here 
quite diſcontinuous, and differs in nothing from 
the reſt, excepting that the vein of fire renders 
it ſomewhat firmer, and gives it more of an adult 
colour. I ſay the vein of fire, as not knowing 
| how otherwiſe to call this unknown matter, which 
produces ſo many different flames diſperſed here 
and there, in twenty ſeveral places, all within 
the compaſs of 1 30 feet ſquare. I judged it need- 
11 23. Vas = 
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leſs to count each of them apart, ſince one may 
make flames ariſe from every ſpot of the whole 
compaſs, either by ſtriking the ground lightly, 
with a ſtick or other body, or by throwing ſtraw, 
paper, or other combuſtible matter thereon, 

Yet when ſuch combuſtibles were laid in a 
place at a diſtance from the flames, this did not 
hinder their taking fire, much as paper or lin- 
nen would have done, by caſting them om a red- 
hot iron, In fine, we obſerve that one of the 
flames thus produced, after it had conſumed the 
matter thrown on it, continued ſtill burning, 
being fed with ſomething elſe ſupplied by the 
Ol 

We caſt branches of thorns and other ſhrubs, 
gethered for the purpoſe, as we came on theſe 
flames, and found them burn as readily, as when 
thrown on a common fire, and obſerving ſome 
lumps of ſnow, not yet melted, within two feet 
of the flame, and finding pieces of ice under the 
ſnow at 4 feet diſtance from the flame, it not 
only put me in mind of what the poet ſaid, fpeak- 
ing of mount tna, with its ſnows and fires; 
Scit nivibus ſervare fidem; but I had a mind to 
make the experiment of caſting ſnow and ice into 
the flame, I did it accordingly, and found them 
diſſolve in a moment, as if they had been caſt 
upon a common fire. The flame however was 
not extinguiſhed thereby; bùt, on the contrary, 
appeared more vivid, and ſpread more e forcibly 
around. 

While we made theſe experiments, al about 
the place we perceived a very agreeable odor, 
which ſeemed to iſſue from this burning foil, and 
was much like what arifes upon burning ſome 


odoriferous wood, as calambouc. This odor was 


moſt ſenſible, when we ſtood oppoſite to = 
5 un 
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ſun, or at ſome little breeze in her face, which 
Increaſed the flame., I gathered ſome pieces of 
ſtones near the flame, and a handful of duſt of 
the ground, which being rubbed againſt each 
other, produced flame, and yielded the like 
odor as thatabove-mentioned. Theſe ſtones were 
ſo, hot at firſt, that one could hardly bear them 
in the hand, and they reſerved t heir heat for 4 : 
of an hour, and their fin ell much longer. 

Having made theſe experiments, which ap- 
peared fafficient to ſatisfy our curiolity as to the 
firſt communication of fire, and may afford 
ſcope enough for philoſophiſing upon ſo extraor- 
dinary an effect, we reſumed our Journey to- 
p Fiorenzola. 


Refleftions on the ene obſervations. 


This fire, obſerved by S. Bianchini, bears a 
near relation to that obſerved in Dauphini, by M. 
Dieulamant, ' whereof an account 9 given in the 
hiſtory for the year 1669. 

There is no viſible fuel of either of the Nate 
though this latter ſmells ſtrong of ſulphur, be- 
ſides that it burns moſt in winter and moiſt wea- 
ther. The two fires have this in common, that 
they are on the deſcents of mountains, and ſeem 
both to ſpring from the ground, without any ap- 
parent cleft, hereby to communicate with any 

cavern underneath. They are both of them like- 
wiſe increaſed b moiſture and cold weather, as 
may appear of 4 former by the ſnow caſt Mate- 
on, which in thawing augmented the frre. 
The chief difference lies in the ſmell, which 1 in 
the one is * and as it were aromatic in 


the other. | 


ew 
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VI L 4 diſſertatic on on the baronteteri uh 


' thermometers, by M. de la Hire, Vat. * 
rranſated by. Mr. Chambers. 


We are much obliged to the philoſophers of 
the laſt age, for having found a method of de- 
termining the ſeveral changes which befel the 
air, conſidered as a heavy and an elaſtic body: a 
diſcovery of the utmoſt 1 importance, as it lets us 
into the reaſon of a multitude of hænomena, 
which had infinitely perplexed all Eras naty- 
raliſts, and given riſe to J know not what aver- 
fion in nature to a vacuum. 

The celebrated Galileo, hk; to tie 
grand duke of Tuſcany, was the firſt that ob- 
ſerved, that water couldonly riſe in a ſucking pump 
to the height of 32 feet; and that if the barrel 
of the pump exceeded this height, ſuch exceſs 
would remain empty. The conſequence he drew 
from this obſervation was, that nature had only 
an averſion for a vacuum at this height, which 
was a concluſion of a piece with the former phi- 
loſophy. . 

Toricelli his diſciple and ſucceſſor made ano- 
ther experiment in the year 1643, taking a glaſs 
tube 4 feet long, and open only at one end, he 
filled it with mercury, and thus inverted it into 
another veſſel full of mercury, the open end being 
downwards; the effect was, that the mercury in 


the tube ſunk ſome 20 inches, and left a ſpace 


in the top, which muſt neceſſarily be a vacuum. 
This experiment was communicated by a letter 

from 1taly to father Merſenne, a minim of Paris, 

who ſpread it thro all France, till at length M. 


Hen, intendant of the fortifications, having 1 im- 


Nov. 13, 1706. 


pared 
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parted it to M. Paſcal, they repeated the expe- 
riment together at Rouen in 1646, and found it 
perfectly agreeable to what had been notified from 
Italy; on which occaſion M. Paſcal made teve- 
ral other experiments, whereof he formed a book, 
which was publiſhed in 1645. The ſame year 
he received intelligences that Toricelli had ſuſ- 
pected, that the weight of the air was the cauſe 
of the ſuſpenſion of the mercury in the experi- 
ment above-mentioned, which led him to make 
ſome further experiments, by which he was con- 
firmed in the ſentiment of Toricelli, upon which 
he ventured to advance, that all thoſe effects 
which had been attributed to nature's abhorrence 
of a vacuum, were only owing to the weight of 
the air, of which he made abundant proof in a 
treatiſe on that head. Such were the epocha, 


and order of the ſeveral experiments, whereby 


this noble property of the gravity of the air were 
diſcovered: we proceed now to a deſcription of 
the machines, contrived -to diſcover its elaſtic 
power, beginning with the oldeſt, and proceed- 
ing according to the order of time. 
Sandtorius, a celebrated phyſician of Caps 
Ptria, bethought himſelf ofa machine for dif- 
covering the different degrees of heat in feveriſn 
perſons, which he called a thermometer, not con- 
fidering, as we have all the reafon to imagine, 
that the fame machine might ſerve to ſhew the 
changes which befal the air as its bulk is increaſed 
by different degrees of heat; and that this would 
be of more advantage to the publick, than all its 
application to the buſineſs of medicine. 
This thermometer conſiſted of two glaſs balls, 
faſtened to a glaſs tube, bent at the bottom cloſe 
to the lower ball; the upper ball, which had no 
05 Gp with the external air, and all the 
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upper of the tube were ſull of common air, 
and the reſt with part of the lower ball, which was 
open a top, were filled with agua ſecund — 
From this conſtruction, it eaſily appears, that 
when the air of the upper ball was dilated further 
by a greater degree of heat, it would compreſs 
the agua ſecunda in the tube, and oblige it to 
deſcend; and on the contrary, would let it riſe 
again, when the ſame air came to be condenſed 
into a leſs compaſs. 
This inſtrument, tho? ſubj ject. to oreat irregu- 
larities, was allowed very curious by all the learned, 
and put in uſe accordingly, till ſuch time as the 
barometer was diſcovered, upon which a great 
defect was perceived in it, Viz, That it acted 
likewiſe as a barometer, which might frequently 
deſtroy all its effect as a thermometer, for that 
the air in the lower ball, communicating with the 
external air, would at likewiſe on the liquor, 
and oblige it to riſe or fall, according as it ſhould 
| be more or leſs heavy. _ 
This diſcovery of the barometer proved a great 
blow to that of the thermometer; but it laſted 
not long. Some learned men at Florence, having 
contrived to make another, without the defect of 
the former. I have not been able to diſcover any 
date of the time when this latter was invented, 
except in Orto Guerick*s book, intitled, Experi- 
ments Magdeburgica, printed in 1672, wherein 
he mentions its being diſcovered about 30 years 
ago; and in M. Petit. s Diſſertations Academiques, 
printed in 1671, wherein the invention is attribu- 
ted to the academy Del Cimento, who firſt gave 
the defcription and figure thereof in their $ agg 
di natural; eſperienze. © 


This which ſhould be called the 1 
thermometer, and which | is that now moſt in uſe, 


WC 
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being found very commodious for all kinds of | 
experiments, as well as eaſily portable, is very 


ſimple in its make, conſiſting only of a glaſs ball, 
to which is faſtened a tube hermetically ſealed 
a top, whole diameter and length are fo propor- 


tioned to the diameter of the ball, which, with a 


part of the tube, is to be filled with ſpirit of wine, 
as that the ſpirit, when dilated by the utmoſt de- 
gree of heat of our climate, may not quite fill the 
tube, nor when condenſed by the utmoſt degree of 
cel i, ſink wholly into the ball. | 

But tho' this thermometer have great advan- 


rage, it had one conſiderable defect, which was, 


that we could not by. means hereof compare 


the temperature of the air of one country with 


that of another, unleſs either one and the ſame 


thermometer were carried into both places, or 


ſeveral thermometers were divided to the ſame 
degrees of heat; but M. Amontons found a re- 
medy for this, and made the thermometer truly 
univerſal, without changing any thing in its 
ſtructure, by fixing a degree of heat, viz. that 
of boiling water, which is the ſame every where, 
whereby all the other degrees are to be directed, 


ſo that nothing further ſeemed defirable on this 
head; yet we find this year a further attempt of 


M. Nuguet, who has publiſhed a treatiſe, intitled 
A New Diſcovery of a thermometer, long ſought 
for by the royal academy, free from the defects 
of other thermometers, and containing all the 
advantages found ſeparately in all others hitherto 
Invented. 

Not to mention, that he had no grounds for 
quoting the academy, as engaged in ſuch a re- 


ſearch, we obſerve, that his thermometer is much 


like M. Huygens's barometer. It conſiſts of a 


1 eo ball hermetically ſealed, and full of air, 


condenſcd 


III ts. 
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eondenſed by the cold of iced water, and of 4 
cylindrical tubes, cemented toeach other, which all 
together make only. one fingle bent tube, the bend 
being downwards. This tube is filled like the 
double barometer, tho“ with ſome precautions to 
be mentioned hereafter, by which means the fpace 
from the top of this tube to the middle of the 
firſt tube, is emptied of groſs air; the reſt of the 
ſpace, as far as the middle of the third tube, Which 
is over the bend in the other branch, being full 
of mercury. Laſtly, over the mercury there is 
ſpirit of wine, as far as the middle of the fourth 
tube, to whoſe top the ball is faſtened, which is 
full ef dir as well as the reſt of this tube. 
Nov, from this ſtructure it eaſily follows, that 
as the heat increaſes, the ſpirit of wine muſt 
deſcend, and riſe again as the cold returns, by 
reaſon the air in the ball, and part of the tube 
being dilated by the large heat, will oblige the 
ſpirit of wine to deſcend, and when condenſed 
again by the cold, will leave the ſpirit at liberty 
to re- aſcend; but neither this ſtructure, nor man- 
ner of filling, I doubt, will appear ſo ſimple as 
that of the Florentine thermometer. Let us now 
ſee, how he fixes the ratio of his tubes, upon 
which the whole ſtructure of | his thermometer de- 
pends. | 
The proportion which he has taken between | 
the tube, wherein the ſpirit of wine moves, and 
the other tubes, wherein the mercury is contained, 
and between the weight of ſpirit of wine and chat 
of mercury 1s ſuch, "that when the liquor is ar- 
rived at the top of the third tube, which denotes 
the extreme heat of ſummer, the air in the ball 
will ſupport 4 inches of mercury more than it 
will ſupport when the ſame liquor arrives at the 


Entrance tas the ball, which denotes the . greateſt 
degiee 
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degree of cold. The reaſon he gives for this pro- 
portion is, that the incloſed air will, by the high- 
eſt degree of the ſummer's heat, be able to ſuſtain 
4 inches of mercury more than i it ſuſtains in the 
greateſt winter's cold. > 0 

This paſſage, which is bes from his own 
writing, will afford room for ſeveral obſervations. 
— 1ſt, That he ſays nothing of the dia- 
meter of the ball, wherein the air is incloſed, 
which it ought by all means to be conſidered, 
ſince by ſome experiments, which we have made, 
it appears, that different bulks of incloſed air, 
when expoſed to the ſame degree of heat, will 
ſuſtain the mercury at different heights ; whence 
will ariſe a neceſſity of making thoſe balls, per- 
fectly equal in Ml his thermometers, and the 
ea equal likewiſe, or in the ſame proportion, 
which is almoſt impoſſible in the execution. 

2dly, That he does not mention in what part 


of the earth the difference between the utmoſt  _ 


ſummer's heat, and the winter's cold, will ſuſtain 
4 inches of mercury; and if, as we ſuppoſe, he 
means it at Paris, where the terms of heat and 
cold have lately been ſettled, yet to have any of 
theſe thermometers of uſe in other countries, they 
muſt be made there on purpoſe ; thoſe made at 
Paris being uſeleſs, by reaſon the greateſt degrees 
of heat and cold, whereon the whole ſtructure is 
found, change according to the country, which will 
induce a neceſſity of finding and fixing them, 
which is no ſmall difficulty. 

3dly, He ſhould have tk whether this 
air, which is able to ſuſtain 4 inches of mercury 
more in ſummer than in winter, be incloſed in a 
ſkate of condenſation, ſince, from his account, it 
does not appear, that this air is condenſed ; and 
VOL, 16 2. ST yet 
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Yet that in the ball of. his thermometer is con- 


denſed by the cold of freezing water, which leads 


us into a great difficulty, by reaſon the air where- 


on his thermometer is built ſeems of one kind, 


and that in the ball of another, and yet he ſeems 


to infer the effect which the latter will produce 


from that produced by the former. 
4thly, That ice or freezing water will always 


be neceſſary for the making of his thermometers. 


5thly, That regard mult be had in making his 


thermometers to the different heights of the at- 
moſphere, which occaſion alterations in the body 


of air. 
6thly, That notice muſt likewiſe be taken of 
the degree of dryneſs or moiſture of the air, 


which may produce ſome alterations in his ther- 


mometer. 


We proceed now to examine the precautions 
wherewith this thermometer is to be filled. 
Ere the extremity of the ball be ſealed, care muſt 


be taken that the ſpirit of wine contained in the 


tube, which is joined to the ball, correſpond by 


its upper part to the degree of the ſcale of the 


common thermometer, which exactly expreſſes 
the degree of cold of freezing water, wherein 
they are plunged; and ſince he proportions the 
quantities of water and ice in ſuch a manner, as 
that the cold ariſing from the mixture of the two, 
may ſuffice to make the liquor in the common 
thermometer ſink to the 34th degree of its ſcale, 
he introduces the ſpirit into this tube, till ſuch 
time as its upper extremity correſpond to a point, 


which expreſſes the 33d degree of the ſcale of his | 


themometer. 


Tis evident, that in this method of filling his 


thermometer, he will always need one of the Flo—-—- 
- rentine © 
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rentine thermometers, and that it can never be 
univerſal, ſince only thoſe made by the ſame com- 
mon thermometer will be capable of being com- 
| pared together, for ſuppoſing them equal in 
every thing elſe, the 33d degree of all the com- 
mon ones will never expreſs the ſame degree of 
cold, as this degree is not determined by any fixed 
uniform cauſe. 
Thus much for the general difficulty in the 


ſtructure of M. Nuguet's thermometer: I ſhall 


now proceed to a compariſon of its effects, with 
thoſe of a very good Florentine thermometer, 
which has been uſed by my father and ſelf up- 
wards of 30 years. On the 25th of June, 
at a quarter paſt 2 in the afternoon, the ſky be- 
ing very clear, I expoſed the Florentine thermo- 
meter to the ſun, in a place perfectly free from 
wind, and that of M. Nuguet aſide of it. This 
latter being placed very perpendicularly, I found 
it fink to 93 —f, and a few minutes after riſe 
again to 89'—Z, where it fixed, tho? ſtill ex- 
poſed to the ſun, by which it appears, that this 
aſcent could neither be owing to any cooling of 
the air during the experiment, ſince, in that caſe, 
it muſt have continued cooling, and conſequently 


the ſpirit of wine have continued riſing, unleſs 


uwe ſuppoſe the air to have only been cooled for a 
few minutes, in which caſe the ſun's rays would 


have heated it again, and conſequently the ſpirit 


mult have ſunk again, nor to a dimunition of the 
effect of the ſun's ray, by reaſon of the difference 
of his height above the horizon; ſince, after ſink- 
ing to its loweſt in a ſhort time, when it began 
to riſe again, it ſhould have continued riſing 
to the end of the experiment. The other ther- 


mometer roſe to 86; after which there was no 
E e e 2 ſenſible 
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+ 5 riſe, tho? they both ſtood in the ſun 25—. 


After which, I removed them into a room, which 
was open to the eaſt, and into which the ſun could 
not play, where when they had ſtood long _—_ 
to ſettle, I found that of M. Nuguet riſen to 78% 4, 
and the other ſunk but to. 64 -; the 3 
therefore between that of M. Nuguct, when ex- 
poſed to the ſun, and in the room, was 11“, 
which are equivalent to 3 inches, 3 lines 4; and 
the difference between the Florentine one in thoſe 
two ſtates, was 21 — , which are equivalent to 
inches, 3 lines 4; conſequently the latter was 
more ſenſible by half than the former. | 
It remains to be explained, why, upon expoſing 
the new thermometer to the ſun, it firſt ſunk, 
and then roſe again. The reaſon whereof is this, 
that the heat actipg on the air and the ſpirit of 


wine at the ſame time, and the air being more 


ſuſceptible of dilatation, it made the ſpirit ' of 
wine ſink very readily at firft, which is the only 
advantage that I can perceive in this new ther- 
mometer above others ; but the ſpirit of wine at 
length warming and dilating it, compreſſed the 
air, and by means hereof gained 4 — in 
height, which is a proof, that the new thermo- 
meter ought to be conſidered, as compoſed of 
two others : one an air thermometer, as that of 
Sanctorius; and the other a ſpirit thermometer, 
as that of the Florentine academy, but which act 
againſt each other. 

It may not be here amiſs to advertiſe thoſe 
unacquainted with the laws of dioptricks, that they 
are not to attribute the great riſe, of the Floren- 
tine. thermometers, when expoſed to the ſun, to 
the ſpherical figure of their phials, which can have 
no effect thereon, more than if the ſpirit were 
expoſed 
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| — naked in any other veſſel; for if by the 
curvity of the phial, the rays which fall on it be 
collected as they paſs through the ſpirit, and thus 
heat that part they touch more ſtrongly than they 
would otherwiſe do, they will deſert another part 
of this ſpirit, and have no effect at all thereon; 
ſo that one . eee for the other. 


VIII. Refletti ons on the obſervations ſent to 
M. le Comte de Pontchartrain, by F. La- 


val Regius profeſſor of hydrography ; z by 
M. Caſſini *. 


The ſituation of the blur at Marſeilles, 
in viewof the horizon of the ſea, gives F. Laval. the 
convenience of obſerving the horizontal varia- 
tions, which are commonly aſcribed to the re- 
fractions of the viſual rays. 
| Thoſe which he has hitherto made, being cor- 
rected by the rule which we have given on occa- 
ſion of the obſervations made on the mountain 
of Notre Dame de la Garde de Toulon, ſhew, 
that the horizon of the ſea is ſeven ſmall leagues. 
diſtant from the obſervatory ; and that the ob- 
ſervatory is elevated 175 feet above the ſurface of 
the ſea. 

It is a thing that would merit being examined 
by the levelling made from the obſervatory to 

the water of the ſea. 
WMWe have obſerved, that the apparent horizon 
of the ſea is often ſeen lower than the true hori- 
zon, which is not always diſtinguiſhed, For 
there is about the true horizon an edging of the 
ſurface of the ſea, which is not diſtinguiſhed 
from the sky. We judge of it by the ſummit of 
ſome iſlands, which are diſcovered beyond the 
. March 13, 1706. N 
horizon, 


| 
\ 
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horizon, and ſeem ſometimes to be elevated into 


the ſky above the apparent horizon of the ſea, a- 


bove which they make a reflection, which forms 
a reverſed image of the mountain, contiguous to 
that of the mountain ſeen directly. Theſe two 


images form a total one, divided into two equal 
and. ſimilar parts, by the true horizontal line, 
which 1s diſtinguiſhed only by this appearance. 


The variation of the apparent depreſſion of the 


horizon hitherto obſerved by F. Laval, amounts 
to no more than a minute and half, the ſmalleſt 
having been 13' 4, and the greateſt 15'; but 
what is moſt obſervable is, that the greateſt de- 

reſſion was obſerved. when the ſea. was higheſt. 
The high ſea ought rather to contribute to make 
the horizon of the ſea appear higher; it is true, 
that at ſo great a diſtance the elevation of the 


fea by the tempeſt would not be ſenſible ; and 


thus the difference of the apparent height. of the 
horizon ought to be aſcribed rather to the diffe- 
rent temperaments of the air, which cauſe refrac- 
tions in them. 

We have ſometimes ſeen the ſun begin to appear 


in the morning above the horizon, a little elevated 


above the ſurface of the ſea, of an oval figure, 
with its length according to the horizontal line: 
it grew larger by degrees upwards and down- 


wards, and was divided into two by the horizon- 


tal line, till the upper part was detached from 
the lower, each part growing round, and form- 
ing at laſt, as it were, two ſuns; one of which 
was detached from the other, and receded from 
it, upon the common line, perpendicular to the 
horizon, till the lower one, which we ſuppoſe 
to be cauſed by the reflection on the ſea, ceaſed 
to appear. F. Laval once obſerved the ſun to 
ſet in form of a bonnet, detached from the whole 

apparent 
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apparent horizon: this appearance might have 
been cauſed almoſt- in the ſame manner, as we 
have explained thoſe we have obſerved formerly. 

The greateſt declination of the ſun, which F. 
| Laval has found in ſummer, by the obſervations 
of the meridian heights of the ſun, corrected by 
our elements of the refractions and parallaxes, 
comes very near that which we had determined, 
by the obſervations made 50 years ago, to be 
23 29. By the winter obſervations, F. Laval 
found it ſmaller by + a minute, which may be 
aſcribed to ſome little difference of refraction, in 
the meridian height of the ſun, which might be 
a little greater or leſs regular in winter. Theſe 
are very uſeſul obſervations, which ought never 
to be neglected, This little difference may come 
alſo partly from the diviſions of the inſtruments, 
which are not ſo fine, but that-we may doubt of 
ſome ſeconds in a great many degrees. In an 
inſtrument of 4 feet radius, 5 ſeconds occupy no 
more than % part of a line, which is not very 
ſenſible. In the greateſt inſtruments, we per- 
ceive a little trembling in the ſun and other ſtars, 
which may be aſcribed to the different degrees 
of the temperature of the air through which their 
rays paſs; which leaves ſome little doubts in the 
obſervations. The obſervations near the horizon 
are ſubject. to variations, by the different tempe- 
ratures of the air, as appears by the uſe of te- 
leſcopes, which in great heats ſhew an appearance 
of boiling in diſtant objects. | 

The objects ſeen together by a horizontal ray, 
are not always ſeen alike, We ſee from the 
ſame window, and from the ſame point, a mill 
at a diſtance, partly hidden behind a neighbour- 


ing building, ſomtimes quite elevated above the 


building, and ſometimes, as it were, immerged 
5 | below 
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below it, and entirely hidden.” Thus the proof 
that we make of inſtruments, by the direction of 
their axes to a diſtant object, is not always ex- 
empt from ſome little error ; a viſual ray, which 
wN thro the ſame medium, not being always 
rait, or always crooked in the ſame manner, its 

| curvature varying according to the different tem- 

| peratures of the interpoſed air. | 

[ As for the obſervations on the eclipſes of the 

| firſt ſatellite of Jupiter, which F. Laval has con- 

| tinued to make as often as the weather permitted 

| i be him, he admires their conformity to the calcula- 

1 tions, inſerted in the book of the Connoiſſance de 

lf temps, which they have taken care to compoſe, 

{ by uſing the corrections which I gave 8 years 

N ago, which conſiſt in ſubſtracting four minutes 

f | of time from the epoch, in ſubſtracting alſo one 

| ſecond from the 25 revolutions of the firſt ſatellite, 

+. and in augmenting the firſt inequality by 3% part. 

5. * Theſe corrections very often reduce their calcula- 

j tions to the ſame minute that the obſervations _ 
give, which is a great confirmation gf the ele- 
ments upon which the calculations are founded. 
Theſe elements depend not only upon the proper 
motion of the ſatellite, but alſo on the motion of 
Jupiter and his inequalities, on the motion of the 
fun, on the ſituation of the nodes of the ſatellite, 
and of thoſe of Jupiter, on the mutual inclination 
of their orbits ; and laſtly, on the hypotbeſis uſed 

to determine the equation of time. 

They are always numerous enough to leave 

| room to queſtion, whether any imperceptible er- 
. rors, to which each of them is expoſed, as all 

[1 the elements of aſtronomy are, might not make 

ſome error conſiderable enough to require new 
corrections in a little time. We are always atten- 

| tive to them, to endeayour to bring the theory 

| 1 ä nearer 
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nearer, and nearer KO Hh hs but hier We. 

thee” contented wit 105 in Which it is, 

being no other plane ſo well regy lazed, 

705 0 cap determine. the 3 Ru, lon; 
re, in 3. 0570 o Krack, 28 M th is : 
lt grelle Tupiter 10 his 

919 02 are not yet ſo Well ſatisfied Wich the hypo- 
theſes of the other fatellites, their ſecond 1 inequa- 
lity is very different from that of the firſt; ſo 
that we cannot aſcribe them by any means to the 
ſame cauſe, to which it ſeems at firſt, that the 
ſecond inequality of the firſt ſatellite might be 
aſcribed, which is that the light of the ſun, 
which goes to the ſatellite, and is reflected to 
the earth, takes up conſiderably more time in 
making this way, when Jupiter and his ſatellites 
are much farther from the earth towards the con- 
junctions with the ſun, than when they are nearer, 
as in the oppoſitions. 

Having compared the obſervations” of the e- 
clipſes of the firſt ſatellite of Fupiter made at 
Marſeilles, 'with thoſe which we made at the 
ſame time at Paris, the difference of the meri- 
dians, which reſults therefrom is 121 10”; hav- 
ing choſen the mean between the differences which 
are found, which is within about a ſecond, the 
ſame that was found in the preceding years. 

F. Laval has made a great number of obſer- 
vations on Yenus, in her paſſage over the meri- 
dian, whence he has calculated her right aſcen- 

ſion and declination, which are found conform- 
able to thoſe which we have determined by the 
obſervations made at the ſame time at Paris. He 
has made alſo ſome obſervations on mercury at 
the meridian, after which we communicated to 
him thoſe which we have mid: We had fa- 

Yol.ll. N33. FTE | - worn 
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vourable weather to obſerve Venus in the meri- 
dian on the day of her conjuction with the ſun; _ 
Fi. Laval has alſo obſerved the ſpots of the 
ſan, Which appeared during the year 1705, and 
he has determined. the ſituation of them in the 
disk of the ſun according to the method which 
we have practiſed in con 85 . | 
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Nimated needle, one that has been touched 


by a loadſtone. 
Aqua ſecunda, the a qua fortis, which 1 been 


uſed in the diſſolution 5. metals, and has thereby 


loſt part of its ſtrength. 
e or vouſſoir, a ſtone cut in the ſhape 
of a wedge, to form the arch of a vault, 


Ms 


- Bioator Bell, lach as ; open with two . 
like . 


0 


 Cerebellum, "A binder part of the 8 It 
is of a firmer ſubſtance than the cerebrum, or the 
fore part of the brain, and of a yellow colour. 
Cerebrum the brain. It is uſed in contradiſ- 
tinct ion from the cerebellum, or hinder part of 
the brain. | 
'D 


Denier, a ſmall piece of copper money uſed 
1 France. | 
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Dura mater, a ſtrong thick membrane, which 


Tine the- can of the 9 and covers: = wr 


brain. LY 
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Egoilbrias, an n bag weight of two . 
A compared with eich other. When two bo- 


dies are thus balanced, they are ſaid to be in equi- 


librio. : 
Extrailes, che outſide of a vault. 


1 
| 
pen the ſtone heren the 611 urch. tone 


is laid. 


Tmrbdes the inſide of vault, 
K 


Key of a vault, the Rong] in the middle, which 
is perpendiculat tothe horizon. 8 


M 


Medulla oblongata, the medullary part of the 
terebrum and cerebellum united. 


 'Orſophagus, the gullet. 
# THE : | P 


Pineal land, a Anal gland i in the cir ven- 
tricle of * brain, ſo called from its reſem- 
blance to a pine- apple. Deſcartes ſuppoſed it to 


be the ſeat of 5 ſoul. 
Pinion, 


\ 
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Pinion, a ſmaller wheel, which plays, in the 
teeth of a longer. The notches of a pinion are 
called leaves ET >; 
Pitta, ita, 5 ori/lk-gtafs, a | ſoit of antnas, or 
pine-apple, which comes from America. They 
ſtrip the leaves of their ſkin, and the inſide is a 
bunch of fine ſilky fibres, of which the ſavages 
make their fiſhing lines and bow-ſtrings, and the 
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\H E following papers being nid by M. 
Fontenelle, under the head of aſtronomy, were 


omitted in the preceding volumes; but as 

conduce alſo to the improvement of geography, we 

have thought i it proper to inſert 1 
8 5 


In the MEMOEFRS of 1701, 114 


vn. A compariſon of he principal phaſes of 
the eclipſe of the moon Feb. 22, 170 5 0 
ſerved i in different towns of 1 re. 1 
t# the aca my June 25, by Caſſini. 


3 yy Cale. f 911 N | 
The bins could bot be'obſcrved beraulb? 
of the clouds, but by comparing together the 
phaſes of the ſame magnitude before and after the 

middle of the eclipſe, 


The middle of the eclipſe was found at 11 27 20 

The total end was obſerved at 12 a 57 

Therefore the half of the duration was 1 9 17 
And the beginning of the Ts at 10 Ne _ 


hee 
At Paris, 1553200 T7 a3 
the clouds hindered the obſerving this * 
but we have found by the ſeries of our triangles, 
that this city is more weſtward than Paris b 
3 of an hour within about 1%, which we ſhall 
here neglect; having therefore ſubſtracted 3. from 
the 1 __ the Wyn the ech 
muſt have 
At Paris at 1 10 15 23 
The middle at 11 24:40 
Ä 25 ..-; 12 33.87 
ag "We 
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We ſhall make uſe of theſe phaſes to ud the 
difference of the meridians of the other places 


alben obſerved. 3.15 # 7 
A Madrid by F. Ulboa and Caſſini, e 5 
15 to * As Paris. ' Diff genie 


1 = ö 
Ae ay at 9 45 17 10 4 2 23— 300 6 
The end at 12 7 — 33 57——26 19 
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The half 1 11 10— 1 9 17 

The middle 10 56, 27— 24. 40—8 13 
Theſe differences of the meridians are ſo diffe- 

rent from one another, that we cannot depend 

upon them. That which i is taken from the end, 

differs from that which was * obſerved 

from 23 to 24 minutes. 5 
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F 2 fe 


The diffirence taken from the end agrees well 
enough with the obſervations formerly made. 
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Mean ook "ES. 88 WE 14-4 
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The end by the figure at Porn 46 87 55 

Difference of the wee. 75 4 i 


1 Lyons, n F. S. Bout ebe, 0 
The telt was already begun at Lyn B 26 23 
By the figure at Parry 8 16 0 
©* (Therefore the difference of the? 

- meridians mult be leſs than - * 25 
The end of the eclipſe at Bens FE 37 20 
* che figure at Paris S 5 15 2b 

"Difference of the media 99 0 


A Madrid, . by tho duke. Ohe 50 Ale 
£ - Scotti, and F. Kreza, a Mmtjt. 
| The beginning! was Wy Oe * Madrid, 
becdaſe of the bad weather. 


The eclipſe at 14 digit at: Madrid. -: 7 59 45 
By the art at Pers '$ 23 O 
Ditterence of the meridians. 80 23 15 
The end at Madrid 25 n 7 
* figure at Paris 10 29 10 
Diticrence of the meridians | ůF 10 


At 


1 * 1 38 2 * 1 8 44 n 5 g 3 


% « *" i "6 > l 2 T, z 70 13 

h F. Fontana, 6 Theatin. 
- * 2 * 7 1 

„1 a 2 ” + * 2 A : 5 4 7 3 I | 


F: , 
The begi inning at in 8 46 856 Q 
7 the reat Pars * _ as 5 20 3 2 | 
Difference of, the merch , 
e end of the eclipſe at Noſe | 
the figure at Paris * 39 55 


0 2 erence * ec Cas 10 


The begining of the exliple a rf; 5 8 41 27 


By os ts figure at Paris PE 2 WE” 8 19 2p 


'Difference of the meridis jans 2.0%" 
The end of the eclipſe at Tra 11 13 21 
By the figure at Paris. - (.' 1: 60 


8 Difference of the meridians - cd 24 


2% - At Bolonia, by Me. Manfredi 2 dane 
The beginning at Bolonia 8 56 30 
By the e Pars e 
Difference of the meridians 35 10 
The end of the eclipſe at Bolonia £1 Oe 49 
By the figure at Paris © E 1 
Difference of the meridians THF 255 ; 49 


| 1 12 wiles 9 the ue ty f. Becca. 


ell, a er, 
The beginning F 8 55 38 
By the f % as © Hog A PF es ns 
Difference of the meridians 33 38 
The end of the eclipſe e e en 


. 
By the Ggure at Paris „ eee 
Diſicrenc of the meridians 2 „* 24 


1112 l At 


4.64 
The beginning of the parry 73 14 
By the figure at Paris _ " ©. 22 55 

. | Difference of the Ds; pg TOY 
The end at Nuremberg FF Id I6- 59 
By the figure at Paris, “ 10 59 30 
J Difference of the meridians 6 
| EZ + Te. meas... © Ka ek 19.0 
bs)? Kiel, „R Rebe. RUTH 6 + 
The end 77 be „ 
By the figure at Paris: 120 37 15 
Difference of the meridians +11) 0 . 5 


4. Gripſwald in Pomerania, 75 A Pyle. 


It was obſerved t6 be 27 dig. eclipſed at 9 37 o 
By the figure at Paris- - - 8 44 15 
Difference of the meridians © 52 45 


The end was obſerved at 11 40 30 
e, e 
Difference of the meridians i. „ 0 


IX. The - "AR of the longs tudes of ſeve- 


ral towns of France, taken from the obſer - 


; wations of the colipſe of the fun of Ju] 4 12, 


1684. 
E. paris by N. Caſſini SPE Cha 
1 „ Taken Gem 
The beginning of the eclipſe 2 26 55the follow. 
| * end 5.6. 43 ene 
meſdiate ly. 


At Aix in Nee. 5 M. le! rieur ener 


; The beginning alt 2 54 30 
The end 5 9 


EEO The 


r 
JV. A 


Appz ND; 1 
The hour ofthe end at the me- 
ridian at Paris by the figure 14 4.568 ic 


Difference of the meridians - 14 6 O che eas 
nr of longitude ay 31 30 * = | 
; 75 4 Avignd 5 en A 
The beginning 1 ol EY 43 go 8 25 | 
The end 5 4 - ep 
The hour of the endat Bri me⸗ + 6 
ridian of Paris by the figure 8 5 3 
Difference of the „ ＋ * Þ 366 the en 
Difference of longitude 1 2e „ 
' At Lyons, 2 F. Hole. 5 if | [5 vl 
The end of the eclipſe | 4 59 20 
be time of the end at the me- x 20 
ridian of Paris by the figure $ 4 45 
Difference of the meridians | 3 On once 
Difference of longitude . + 2% 0 © - 
4 Honfleur, by M. de Glos, pre Yor f br 
Fraply. 
'T he beginning of the eclipſe 15-0 
The end A 35 30 
The time of the end at the me- . 
ridian of Paris by the figure 1 + 4: . 
Dilſerence of the meridians | 6 20 to the weſt 


Difference of the longitude 19 37 30 


At Pau, by F. Richaud. 


Thi end of the.eclipſe - 3 45 © 
The time of the end at the me- al 

ridian of Paris by the figure $ 7 “ 
Difference of the meridians 9 o to the weſt 
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the meridian of Paris does not go to Perpignan, 


e 
1 * 
D 2 1 


4 . 


? 
a 7 2 2 
C -92! 1 * 1413 1 + TILE TE 1 312 
Ti 
[4 


"per Role, by M. Chal: nzih, 


Ar 2172 8 9 afin 31 — 10 2 * 41 1101 
2 5 4 Aw D 110 
The end 5 1 30 
The time of the — me- 4; 57 | 
ridian of Paris by the figu 30 * 
Difference of the U „ 4 Own taut | 
Difference id at ok 185 3; Bus gal io 10 2 


* #33 We; 


4 


— 


7 75 $i 1. * 


_ This laſt Lend hich ſhews Roles to "v 
more eaſtward than Paris by a degree ſhews, thas 


as in the maps of France, but that it paſſes thro? 


the weſtern mountains of Rouſillun. 


This determination, which then ſermed ex- 
traordinary, has been confirmed by the meridian 
of the obſervatory, beit 98 e to theſe 
mountains in 1701. een 

M. Maraldi had uſed it in his map of France 
E by the Sieur I aillat in 2700. which is 

Hrſt where the meridian of Paris has been 
directed thro? France to its true e meridional ng 
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